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Coast Guard Polar Security Cutter (Polar Icebreaker) Program
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pol ar icebreakers, to be followed years from nov
pol ar i OmbrAgpakdr 2.3, 20Na®v,y tlhret eCpraastt eoddwéarradgr am Of
t &8

I.

PSC program awmbl fiederaiche -6t Bmmrt ract for the de
and construction (DD&C) of the first PSC to VT
owned by Singapore Technol ogi ehe( B5&atdiErnggeb heeni ng
i ndustrycom@adnbr t hhe DDRICe cfointgtacRSC i s schedul ed
construction in 2021 and be delivered in 2024, t
incentives for earlier delivery.
TheD&Concttr ai ncl udes options for building the sec
[ tal value of the contract woul c

exercised, t he t
I'l'ion). The i
I

0
bi figures of $ 704n5t. yOep meithiell deams asn,d $1, ¢
they do not i ncl udédeurtnhies hceods te)qoufi vphedenaud r pp(eEFnEt f o r
the ships that the government purchases and ther
i nt o tohre gsohviepr n mman a pe maynista MMMhrego GEEpmBagt am
management costs ar e prnoccuwrdeesdgnto hetib@et wiereast P @t
$95Mi Il I i on and $940 milproanyrcamdmte irehitmeR$IC est i m;
program i s ambout $2.95 billio

ThRS@rogram has r$%l,el 34.d6 amitloltiad n o(fn . per.o c uarbeonuet n t$
fundihmgpugh, FiYROI1lLdi ng $300 miNalvigoeshppbui dddnghr c
account in FYZIthle7 Comdt p¥Goplods.ed FY2020 budget re

milliinoprocur efmemtt faanRIS@Q gprogramt hehiPSKKE i s enoug
pr ogaFarm 0g200v e r p me grmhanma g € me Thte cCoosatsst. FGU2a0r1d9 budget

submi ssion hadtptajl eofe&ll2Bamillion in procur eme
for the PSC program in FY2020.

The operational U. Surpemasiysteboéakneghthegt pol a
Pol arnarbd acdne medi umHeall wmn iadali b adar@8oast Guard

has a second heRolyarmProleasm Boedganfefakread arny engi ne ¢
in June 2010 opred alh a o nlddoel miranaRio dtalrrem$.«ea ed ser vi ce
1976 and 1978 ,arree snpoenc twieMd | yb,e yaorndd -y dv&@ii rsemr vige @ a |

| i vflehse. Coas s C@FPwdmdgasSa@aasource of &Sphae Pantrs for
operational

|l ssues for ES@gogsamibnhetwheéhar to approve, reje
t he CoaGskFtyY2@p2800 d ur e mernd g ff amtdti mMgwipe tolgeramt o use a

contract with opti omps odanhrea ;sbhleopchke rb utyo ccoonnttriancute tpc
at | east psomefamdadtdiraP $§ 6 ep rtolgrraaug h &t tseh i wébwy | di ng
accotuemdchni cal, schedul e, aamwhceotshte rr itsok pirno ctuhree PhS
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This report provides backgroundei iPfodramatSiecmurandqg
(PSC) Pt bQ@oraasmt Gpuagdam for acquiriTrhgg P& pol ar
program has received a tot al of $1,034.6 millior
throughTR¥2Cb>8&t pGowpowded FY2020 budget requests
procurement hBuPR&Cngrbgram, whYZMh20 spremgprugrh t o c ¢
management costs

The issue for Congress i s tvhheemAhreir SHErg2taipPMT ov e, 1 ¢
procur e merndq U aighfdS fhagp r,o garnadm mor e gener,ally, whett
reject, or moddofvye pthhheh r C gparsotc uGu anrgd n@avn pwe 1 i ce b
decisions on tiCoasisSueardof lud cdaeh igCeocalis g & iiudamedyt s ,

to perform its polar mi swdtomisgl almalsd.he U. S. shig

For a brief discussGromatoflLdhes$CSiSEHRQIGLBauleerdga,r at ee
CRS repoaagquwiasfietrgbpmearpadse cutter stAhot heheCRBast G
report provides an overview?of various issues I ¢

| EEOT UOUOE
, DPUUDPOOUWOT wad26w/ OOEUwW( ET EUI EOI LU
2UEUUU0QOUA wW#UUPI UWEODOE W, DPUUDPOOU

The permanent tshhhae u€C eal thpaGiu dadrdyd) . d3did.e $ at e s
t hat ambhgnagshhee rCo a qte mplhaarsdide kmalldlem,) est abl i sh, m

and operate, with due regard to the requirement s
LFHENLH)D IDFL@bWLHWscue facilities for the promot.i
high seas and waters subjectanfutdheanpurtiegdi cti or
i nternational agreement s, devFeEWEHPDNDFAOAWLIHY h, m é
under, and over waters other than the high seas
St at.®s 0

I n addition, Section 888(a)HoOR. Ph@Q-HAM&| and Sec.!
Novemb2b®2Hh,e | aw that established the Depart men:
transferred the e&marstt merutar af fTréasnest gscerftbarttiho nl 1t o D
speamifsisd ons for(otheefonsteGuad@tblast ahet €Coast
mi ssjoinsdl udingi ¢tcbheop@#sat ooansf

1 CRS Report R4256TCoast Guard Cutter Procurement: Background and Issues for Congrg&onald O'Rourke
2 CRS Report R4115% hanges in the Arctic: Background and Issuesfongresscoordinated by Ronald O'Rourtke

314 U.S.C. 102(4) and 102(5), respectively. This statute was previously 14 U.S.C. 2; it was renumbered as 14 U.S.C.
102 by Section 103 of tHerank LoBiondo Coast Guard Authorization Act of 2q$8 140P.L. 115282 of December
4, 2018). (Title I ofP.L. 115282 consisting of Sections 1024, specified a general reorganization of Title 14.)

4The 11 missions set forth in Section 888(a) are marine safety; search and rescue; aids to navigation; living marine
resources (fishegs law enforcement); marine environmental protection; ice operations; ports, waterways and coastal
security; drug interdiction; migrant interdiction; defense readiness; other law enforcement.
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, UOUDXx Ol w; BUuwpOOUwE@ET EUI EODPO
The Coa®&tlp®Buairdedimrogalsdrmp®8¢ hayeakiul ti nfitdhaiton cut
conducvtari ebypeo fthoaodiasarrdel d toeseat nt udda hegaa €tr s by
Guak dgeper pctustetlUe ISs . pol ar conduepedat nohsarge part

Gua® dpol ar s uwcmpPofetatklee sCewast Swuatr dT breglodns §sBons.
pol ar icebreakers can be summarized as foll ows:

x conducting and supportingAsi¢ciaerctiifciic researc

n
g U.S. sovereignty Ui.mBrtelseenkrecti c by |
;

x defendin

i W.S. territbeinégwahbhpers in

x defending other U.S. interests iim polar regi
waters ththe aUeS wicéokncolmuisci vzeone (EEZ) north of
X monitoring sea traffic in the Arctic, i ncl udi
and

x conducting other typical Coast Guard mission
enf orcement , and protectionwafemarineckedong
territorial wdters north of Al aska.

/| OOEUwp- OU0w) UU0w UEUPEAwW. xI UEUPOOU
The Coa&Gt |l @Gugedicebreakers are called polar icel
because they perform missiiconsOpiersughpiaht $tohnea IAr ct i ¢

Science Foundation (bM3HMH) prodsaeadahgti @antsii gint if e £ ainn
portion of U.S. pol ar icebreaker operations.

Supporting NSF r efseau spdesrifoorm tmh enmgAn g acintesls i on
Operati on (DxDefppo Fbhreeazk t hs @aceh sortasheDu@gpl vy

Mc Mur do Stati on, the | arge U. S. Antarctic resear
Sound, near thtee ROsastl c@WPBrhd e tdahtee sC@ahsatn | Guar d
currently operati otisagde rhdksavtyhtehelt amhminebpbakehe

sout hern hemibgph&riegstummern]ear Antarctica in ord
Mc Mur do Station. When eRdleaalrmeStsaras ftisn dfenptdtolc & ]

in order to complete critical maintenance and pr
dry dechkacktto Antarcticall nancrtmse ody dlhe rmapxe antus
t hi ckneiscse otfo tbhee br ok en, the annual Mc Mur do r esu
greatest icebreaking challenge for U.S. polar ic
its own significant icebreakiThg Chmét m@daesmfor |

5 Cutters are commissioned Coast Guard vessels greater theet &5 [Ength.

6 For a list of the 11 missions, see footnétdhe two statutory missions not supported by polar ice operations are
illegal drug interdiction and undocumented migrant interdiction. (Department of Homeland Sé&wlatyicebreaking
Recapialization Project Mission Need Statement, Version dpproved by DHS June 28, 2013, p. 10.)

‘"This passage, beginning with fAThe roles of. .., 0 originatec
transferred by the Government Accountapiliifice (GAO) with minor changes @overnment Accountability

Office, Coast Guard[:]Efforts to Identify Arctic Requirements Are Ongoing, but More Communication about Agency

Planning Efforts Would Be Benefici@AO-10-870, September 2010, 53.

SNyxoLyno Cangemi, fCoast Guard | cebreaker Crew Completes S
Domain Depends [ si c] DJIDS (Beferse Yisud imformagiion DiatlibutionaSysite@jtobed
19, 2018.
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pol ar i Hde@fF wsplard,somesat odbnatstime in the Arctic
activities and performing other operations.

Al t hough diomiamrds kiehg scl i mate change, observers g
deveneap will not eliminate the need for U.S. pol
increase mission demands nfisfh nelmdémr Even whehet at
signif-comad arceas i n theni molodimMmenod gaieorco,ul and eddd i
coming years to increased commerci al ship, crui s
as increased explorati ormrfcétaicctoii Vi tainels ot hha&tr ¢ @slod
increased | evel s coefbrseuwapkpertsi cir aml posfacee waters
froeemn actually stil . PChhaarvgei nsgo niec ea nooaumdi toifonscei n A

have made the McMurdo resuppl yY mission more chal
The Coa&t sGuatedyrdadhemdmticti ¢ regi on, rel eased

firtThe United States must have adequate icebreakin
fundament al understandi mgndfithaéNategoonmastd at sc
atsategic investment in icebreaking capability t
| ot @ O'm.

"UuUul OUw40206w/ OOEUwW( EI EUI EOI UU

The operational U.S. polar icebreaking fleet cur
Pol arn, @marionmne preeldarHe aleyp ne a kel aibo $thiro Coast Guar
has a second heRolyarmProlSeay Boeakrveakersuffered an el
in June 2010 and has bPeoelnarn cBwahpeere mE@awmth ¢ s siimce t
1976 and 1978, respectively, and grarncwrwelcle be
l' i ves. The sCoRssitrages@@asource of &Sphae Pantrs for
operational

For additional backgtr oi.n3l. ipndloarmaitd eolnr eoank ecrusr r eemd
SeRSSHQGL[ $

11 gUPUI Ew- UOET UUwOIl w46206w/ OOEUW( ET EUI |
For background information on re@3SBEHO@GLNnWwWmMber s ¢
"OEUUwW&UEUEwW/ OOEUwW21 EVUPUaw" U0UT Uwe/ 2

e SC program was imiRY2ZQlexd Hhwdgete sCwhamits sGua@rr,c
e acquihsietei memwotheavy podwed iyxedrseafkreom,ndw by

9 For more on changes inettArctic due to diminishment of Arctic ice, SERS Report R4115% hanges in the Arctic:
Background and Issues for Congressordinated by Ronald O'Routke

10 National Research Counci®plar Icebreakersn a Changing World, An Assessment of U.S. Na&dshington,
2007, pp. 67, 14, 63.

11 United States Coast Guard Arctic Strategyashington, May 2013, p. 35; accessed May 24, 2013, at
http://www.uscg.miléeniorleadershiflOCSICG_Arctic_Strategy.pdf
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acquisition of up to three new medium polar i cetl
construction of the fi286Bhdewakheavy plofltar iseelbi e
/ UOT UEOW- EO]

ThRS@rogram abkbnpwevasushg pol ar Ghceenbgrienagk etrh ¢ PI1 B
progs amame to the PSC program is intend@®d to cal
pol ar i cebrae avkaerrise tpyeroffornm ssi ons jruesltati ng t o nat
i cebr.®Aalktimgugt inow called the PSC progr am, ma ny
C 0 nvenmaeyn cceofnd irmeufeer to it as the polar i cebreak:t
"OEUUuw BFHE( OUI TUEUI Ew/ UOT UEOQw. I 1 PET wep(/ . K

The PSC program i s nhNaanvayg eltdretbeydPrmaa gCroam t OfGfuiaca (| PC
aim in estl®PWaisshiongperimét theprNawuyemenshédresti ps a:
with the Coast Guard so as to help the Coast Guce
procuP®Csg he

/ EUT OU um#A -UbD BOE 1

The PSC program is using the parent design apprc
based on iare badeaskibegringy uasiicmgi t he parent design ap|
cost, schedule, anpgrogcamical ri sk in the PSC

/| UOT UEQW2ET T EUOI
The PSCd&prsocghreadul e cal l s
he

f or -ndoentihv eirntnegr vt ahles ,t hate
tsoif r FYQO 2bt, e @Yi220 FY2026

, respectivel y.

/ UOEUUI O 60w 6U0

The Coast Guard and Nacvoys te sotfi ntahtee nitihresitp nPoSQa raét i d¥
mi | Paotdhe total esti mat ed -sphriopc uR SCadephrivougtroa$®? . @65 t h

bil These ifrngluurdcke t lise cdolsidp;lr wislt d efrfu rgnoi vsehrendmeengtu i p me
( GFBhj cehqguispment for the ships that the gover nme

shi pbfuord diemcor por aatniglow eir mime ntha pa e@M@Wit t tios t s .
these figures,comwaadi pbeitl 8er tihlel fomnstwis Ihhp i
options for the second and third ships that, if
contract to $1,942.8 million (i.e., about $1.9 k
/] UOT UEOwW%UOEDOT

ThRSC prrogaeinv e3d5 9mbeb Uipo® ciumfemarntaght RBY,2 0 1
including $300 mil | i d@n sphriopvbiudieldditnhgr oaucgcho utnhte (Naahviy
DOB budget) and $59.6 mill i &npprocwircend nthracwc®h n

(which is part of the DBDH&E]t geewd . ofThido MYROA @ Dl

12See, forexamplBen Wer ner and Sam LaGrone, ACoast Guard Renames N
Cu t t WSNI| NewsSeptember 27, 2018ee also Sydney J. Freedipper J r . AwWith Funding In Peril,
Pushes I cebreaker As 6Pol ar Security Cutter, 60 Breaking De
BSee, for exampl e, Calvin Biesecker, ASchultz Expects Firs:

Defense DailyMarch 29, 2019.
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Approprcat { DPhneHAI oORRBAL c6If1 6Febr uar ypribdni d2e0 19

additional $6PIBErnoigirliaino nt hfrooru ghh g hec Coameé ntGuac ado u
including $20 million for the procurement of | or
i n the ThreodPrSeCm.pr ogr am hads otf h usl , r0e8cde i6ved |d itomt (i
billion) in procureméhée €Coaddt pGoupbdedgFr YRY201 D u
requests $35 million in procurement fameéing for

PSC pré&Fgrr2a0g2o0v er pme gmamage meAd <lhhe\DEQHM &
Coast GGUWarr2Zdd 19 budget submission had projected t
procurwemekintg fwoul d be requested for the PSC prog

For additional background infor ®8@3$HQ@&L[o& f undi nc

On April 23, 2O0MN®8vy tlhret eCoprasstte dhwearredg€ amr ©gf ame f o
awarded ma | 871 Dfr. iFcheg e-it t mecontract for the detail
construction (DD&C) of the firs$%, P&SCshiopydr dHao wm
by Singapore Technologies (ST) Engineering. VT F
teams that compet e;d tftoe dthlee rDDt&€o chBoonldIdiemcgte m epor t
Shipyards of Lockportbetweesi Bhafl Ph8hadgaptnar s
Fi ncaNariierret/toef Méaarriintee,t t e, WI .

The first PSC is scheduled to begin constructior
DD&C contract includes findkecDDI&Ci ctoeantriaxces i fnad |
options for building the second and third PSCs.
the contract would increase t®THe, f9i4ur8e anidfl i HMh4

million and $1r, 9t4R2e 8sGmig dsiiotnd ectohveey do no't includ
goverfimemi shed equi pment (GFE), which is equi pme
purchases and then provides to the shipbuilder f

pr ogmamg@ ment costs.

21T bxw#1 UDT O

JLIXUHLIXUYUH @hdXWHh dw mee deorfi ngT GHadletseirgn Amr t he PS(
April 25, 2019, fhree Lo arse p Guutar st atnals Ntalwvygt sai d VT

winning design for the meet 00 drle 8chereedsshtogd dCutt er
requi viememhes shiof os P&EG@ieDiget ami on

14 fMississippiShipyardGets $746MContract forlcebreaker Associated Pres#\pril 23, 2019.

See Naval Sea Systems Command, f#fPolar Security Cutter Con:
Capabilities, o April 23, 2019; Depart ment -03¢l19)samh ens e, iCon
LaGrone, AVT Hal tverCdeasti n@u a riSNBNeivdApnl 2R22019;rMaréa Armental,

AU. S. Orders First heavy | cebreaking Vessel in Decades, as
23, 2019; AMi ssissippi Shi py aAssbciated Prass, 8pril2% 2019Cont ract for | c
Rich Abott, nPol ar |l cebreaker Winner Meet s Défensgeshol d Requ

Daily, April 25, 2019.
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Figure 1.Rendering of VT Halter Design for PSC

Source: ,O0XVWUDWLRQ DFFRP SPORATVEQ Y ToH2Rer NatibeRERdild New Coast Guard

Icebreakerp 861, 1HZV $SULO XSGDWHG $SULO AH FDSWLRQ WR W
DUWLVW:-V UHQGHULQJ RI 97 +DOWHU ODULQH:-V ZLQQLQJ ELG IRU WKH 8 6 &
Marine image used with permissiop

Figure 2. Rendering of VT Halter Design for PSC

Source: lllustration posted by Robert A. Socha, Senior Vice President, VT Halter Madnessed May 6, 2019,
at https://www.linkedin.com/feed/update/urn:li:activity:6526621529113976832

A May 7, 2019, press release from VT Halter abou

VT Halter Marne is teamed with Technology Associates, Inc. [TAI] as the ship designer

and, for over two years, has participated in the
I ndustry Study. The ship design is an evolution f
icebreaker] currently in design and construction; the team has worked rigorously to

demonstrate its maturity and reliability. During the study, TAI incrementally adjusted the

design and conducted a series of five ship model tank tests to optimize the @asign.

vessels are 460 feet in length with a beam of 88 feet overall, a full load displacement of

Congressional Research Service 6
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approximately 33,000 long tons at delivery. The propulsion will be diesel electric at over
45,204 horse power and readily capable of breaking ice betweeregihtdeet thick. The

vessel will accommodate 186 personnel comfortably for an extended endurance of 90 days.
In addition to TAI, VT Halter Marine has teamed with ABB/Trident Marine for its Azipod
propulsion systert, Raytheon for command and control sysseimtegration, Caterpillar

for the main engines, Jamestown Metal Marine for joiner package, and Bronswerk for the
HVAC system. The program is scheduled to bring an additional 900 skilled craftsman and
staff to the Mississipghased shipyartf

Figure 3.Rendering of VT Halter Design for PSC

f_" . . - -<

Source: 97 +DOWHU SUHVV UHOHDVH "97 +DOWHU ODULQH $ZRUGHG WKH 86&* 3
accessed May 8, 2019, dtp://www.vthm.com/public/files/20190507 .pdf

The German icebreaker &Ge giremrs FRoafedrrer@gddegtao liln VT
spelPbédr 9¥ier nbdilng bui | t Pacsl a rhsetGes némacanr e neenrtt pfod ra r
research and supply icebredk¢ePhoadarrmMay 19, 2019, p

was designed by Ger many 6%8andbdbeipg bibdtdogGegman & Consul t (
shipbuilder HDW2*

VT Halterdéds teammates on the PSC include ship de
(TAI), which has been involved in the designfarer t wo years and has made ¥
modi ficationsbo in a number of a rRerald t o me et Co

17 ABB is ASEA Brown Boverj a multinational corporation headquartered in Zurich, Ssliand, that is, among other

things, a leading maker of electdcive propulsion systems for ships. (ASEA is an acronymifionAnna Svenska

Elektriska Aktiebolagefi.e., General Swedish Electrical Limited Companyhich merged with Brown, Boveri & Cie

[BBC] in 1988 to create ABB.) Azipod is ABBO6s term for its

BYT Halter press release, AVT Halter Mar20iPeaccéssedMayed t he US
8, 2019, ahttp://www.vthm.com/pubic/files/20190507.pdf

19 polarsternis the German word for Polar Sfac o i nci dent al | y, the same name as the U
heavy polar icebreaker.

20 SDC Ship Design & Consult Gmbid based on Hamburg, Germany.

21 HowaldtswerkeDeutsche Werf(HDW) is a part of Tiyssenkrupp Marine Systems Gmisased in Kiel, Germany.
(SourceThyssenkrupp Marine Systepaccessed May 9, 2019, htps://www.thyssenkrupmarinesystems.com/ep/
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Baczkowski, president and CEO of VT Halter Matiisaid. The team went through six

design spirals to refine the design and the major mottits include changes in the hull

form to enhance the shipbdbs icebreaking capabili't
propulsors and sensors, habitability improvements for comfort particularly in open water,

easier access to different areas of the ship, aitma i nt enance and endurance cap

Raytheon [RTN] is the integrator for C5I capabiliffesn the ship and the main engines
will be supplied by Caterpillar [CAT]. Switzerlarfithsed ABB and Netherlandssed
Trident are supplying the Azipod propulsisystem, Floriddbased Jamestown Metal
Marine is supplying the joiner package, and Netherldrad®ed Bronswerk the heating,
ventilation and cooling systef.

JLIXWHhows a rendér icrogn cefp tRddeagIsiy@e r fno |

Figure 4. Rendering of SDC Concept Design for Polarstern I

o
L.

II....--l-in/‘

m!vll"ll~ I

GRAPHICS © 2010/ WWW.MARIGRAPH.COM 3

Source: SDC Ship Design & Consult GmbHesignSDC2187133m Research Vessekcessed May 9, 2019, at:
http://www.shipdesign.de/html/index.php?navi=3&navi2=80&navi3Fidsmage is enlarged at:
http://www.shipdefgn.de/html/detail.php?id=396

SDC st atcemsn dlehmtt dPiotl fao rshtaesr nma I8 gmetef s (about 436
l ong, a beam of 27ametaerdr dfatboaft BB, Dbhetece e s( ab

22 C5l stands for @mmand control, communicationsgcomputersgollaboration, andntelligence

2ZCal vi n Bi edead kueding In RYL20 FogSecond Polar Security Cutter Would Help With Planning,
Shi pbui | Detense Fadyay 9,2019. Abbreviations for firm names in brackets as in original.
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noptr ovihcee dd s 5 g h a?tAe rharni te.fpirred iaom nary Wwserddsingmf th
stated that t hwadodesdmgawhhdtl| tdmegtighpraif nwli 45 met er s (-
feet), a beam of 27a 3drneeftte rosf (aabboouutt e kBld)hbeafeerest )(,a
di spl a(cienntelnutdi of§f pbypluoa*@beseDDQGuetggest Gt hat SDC
somewhat smaéd¢iedProtfammsnipggrhnt lhlave a di spl acement (
payl oaadmetdlieisnrsg t han 2 6r,h0a0p0s t@oBnpse, @ Ba ntdo npse.

VT H&BBeHOMDesi gn for the PSC is conséi carrabkelnpt | ar
pol ar i AsbrsehaokveiftDEEDHh an €0 a st |Guragredst pHoelaadry i cebr e
is 420 feet |l ong and has a fulds WeBdt dd espil ganc efnoerr
the PSC is 4Mefad gaand oirntgsa r3d3,k0p0h0acement i s more t

Heal ydeed, in terms of f sl Idelsoiagdn dwislpll abcee meanrtg, e r\
Rus&iaxistiprogvemiedl édarcti ¢ i cebreakers, -and about
powered Arctic icebreakerspoiwdte®Rebseakes bhat dC
has announced an intention to build.

The horsepower generated by ddidivgrb o pioDs) on pl ant
roughigpaeoees than the 60,000 shaft horsepower of
Gua dheavy polPail airA &dhae Wik Xikahh LI X UHo weVE 1

Halt edesi ga cproaltedésne shafttweod appri arpue lhig enigv & lli & melg & ©

podded piraop walrsrcarnsgement t hat, al bodé widgdm ot her m
f eat uaxepsgtcoiesgli ve VT etsalgtnera capability for breaki
Pol arA SMaayr 8, 2019 pratsesrep
iWe picked the most modern icebreaker that was o0
l evel design that roughly met the Coast Guardés r

i tBaaxkowskisaid.

it has a contour ed dodsdhp ieebreakimgelnstedd affpeingaf t he hul |
mass breaking ice, this actually slices the ice. The shape of the hull pushed the broken ice

aside, so it doesndét interfere with your propul si
on the other side of theistp . 0

The design of the cutter is optimized for seakeeping to support the long voyage from its
homeport in Washington state to as far away as the Antarctic, he said.

Ailtdéds an optimum design between icebreaking and s
AWi th the pr ofixedandtwes steerable,twe wesenable to optimize the
seakeeping capability so when youdére going on | oni

the crew is not beat to a pulp or heavily fatigued because of the stability characteristics in
open wWater. o

24 SDC ShipDesign & Consult GmbHdesignSDC2187 133m Research Vesselccessed May 9, 2019, at
http://www.shipdesign.de/html/index.php?navi=3&navi2=80&navi3=115

2%Br i ef i n ShigboatdiPdlar Redear@? Y earsPolarstermand the requirement forofarsternl, 6 acces s ed
May 8, 2019, ahttp://www.erve
group.eu/np4/np4/%7BS$clientServietPath%7D/?newsld=43&fileName=Pr_sentslirkterkundung_09.09.14_fin.p

df. The briefing is undated but includes a statement on one of its slides that refers in the past tense to an event that took
place in January 2016.

26Sam L a OIT dlalter Marifie Details Coast Guard Icebreaker, B@ISNINews May 8, 2019.
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One issue for Congress is whetheBFtv@0approve, re
procurememtques®iSCeop pr.obdenamonsi dering this issue,
consider, among ot hsetr Guarndg sh a swhad chwerra tt enley Cporai c e
propoosidnagcht year in the program, and whether the
PSCs should be deferred or accelerated.

As noted earlier, the $35 mil luiaocrd ihma sp rrequwreenendt
the PSC program for FY20280 kFY¥YI@W@upmegbamover tt
managemeAs sheWERHMme Coadst FGMU2a0rld9 budget submiss

projected that a total of $125 million in procur
program jns&Eyg@e20i ng thhaadt ptrhoe eCotaesdt rGugauredst i ng,
million, another $90 million or so for other c¢co-:s

(LLTM) for tAre ApprciolndlPSC2019, press report stat

The Coast Guar dods f i stcoh $35 mildoa for it Aevtheakyu d g e t reques
icebreaker is insufficient for the purchase of ldegd time materials to maintain the

program schedule, Rep. Lou Correa@alif.) said April 9th in his opening remarks at a

House Homeland Security Transportation anditifae Security Subcommittee hearing

with the heads of the Coast Guard and Transportation Security Administration. Correa,

chairman of the subcommittee, was referring to the advance purchase of materials for the

second Polar Security Cutter (PSC). The €@asard is expected to award a contract for

the detailed design and construction of the first PSC within a month and already has the

funding. House staffers say the Coast Guard has told them it needs $100 million for long

lead materials for the second P8@ t he shi pb6s schedul e wil!]l be a ri

Funding the LprTdk Udroeg mémtt hoft he second and third P
i mproved production economies of scale for that
procurceomdntof théisdc®BSCsand

" OOUUEEOwWP D UT GOEDDOGOO QY US O
Anot her potentiia$ wbhbestuukefotroCosmgrassontract with

contract to A qmudtrecth ¢ chira lsidnd ipreReS @ | parmoagiirdaam ff o &
acqtgiships using a coGoasatctGwardh apde Napgn diudi the

i de of instead using a block buy contract to ac
thls possibility as part oRSC hprtolgaqairansats fraerl eparscef
omMar ch 2S5ec20i 1o8n F3rlaln ko fL otBhieondo Co asctt Goufé&r2d0 1A8ut(hor
14®. L.-283Af5 December 4, 2018) provides permanent
bl ock buywcbhteaohomigc order quafnrtoattty b EOQ) pur ¢
purchases) iorf ictosmpmaljemrt sacqui sition programs. Th
u.s.C. 1137.

Al t howarn aat withsmaptiphe gewanes, fiotr mo pdr atnenas arhor
contr,acatnidngit does w0bt sgenegsat éehtbhe akienp®ssi bl e
contr &otmparednt oacta wiltdc ko paimbyo hado irterdauccte t h e

il cebr e ak eDeferGeDaityApriiis 2009.

Congressional Research Service 10



Coast Guard Polar Security Cutter (Polar Icebreaker) Program

gover@méhexi bility regarding whether and when t ¢
what design #aondouiin dr etthuerrm troeeduce the combined a
covered byThdeNawntmacstused bl ock buy contracts
Vi rgdlnasas attack submarinddg taomrdl ( iCo nmbarte Srhda qpesn t( L
Janh Lewi 0 TAOC| AGRS oaddteirmates that compared to cc
options, wusing a block buy contract that incl ude
ug ront batch purchases) ofheraat pol at svicauddir eaknpo s
reduce the combi nedeeacghiiimd thy nuyheiasatid socf o dtl hde %etghura
a savings dfSdupWwaods of $

Acongressionall yNamtainadmaledAdadegmi2dsl 7o0f Sci ences,
Medi (NIArSEEMeport on acqui sition andtopefraktl owi 04
(emphasis as in original)

3. Recommendation: USCG should follow an acquisition strategy that includes block
buy contracting with a fixed price incentive fee contract andake other measures to
ensure best value for investment of public funds.

Icebreaker design and construction costs can be clearly defined, and a fixed price incentive
fee construction contract is the most reliable mechanism for controlling costs foramprog

of this complexity. This technique is widely used by the U.S. Navy. To help ensure best
long-term value, the criteria for evaluating shipyard proposals should incorporate explicitly
defined lifecycle cost metrics....

A block buy authority for this pragm will need to contain specific language for economic
order quantity purchases for materials, advanced design, and construction activities. A
block buy contracting program with economic order quantity purchases enables series
construction, motivates coraptive bidding, and allows for volume purchase and for the
timely acquisition of material with long lead times. It would enable continuous production,
give the program the maximum benefit from the learning curve, and thus reduce labor hours
on subsequemessels..

If advantage is taken of learning and quantity discounts available through the
recommended block buy contracting acquisition strategy, the average cost per heavy
icebreaker is approximately $791 million, on the basis of the acquisition ofligus®©

28 Stated more fully, from a congressional perspective, toffidan using block buy contracting include the following:
-- reduced congressional control over y&ayear spendingand tying the hands of future Congresses;

-- reduced flexibility for making changes in Coast Guard acquisition programs in response to unforeseen changes
in strategic or budgetary circumstances (which can cause any needed funding reductions to fadvinpnhe
acquisition programs not covered by multiyear contracts);

-- a potential need to shift funding from later fiscal years to earlier fiscal years to fund economic order quantity
(EOQ) purchases (i.e., tHfpnt batch purchases) of components;

-- the iisk of having to make penalty payments to shipbuilders if multiyear contracts need to be terminated due to
unavailability of funds needed to the continue the contracts; and

-- the risk that materials and components purchased for ships to be acquiredeirydatrs might go to waste if
those ships are not eventually acquired.

29 SeeCRS Report R4190ultiyear Procurement (MYP) and Block Buy Contracting in Defense Acquisition:
Background and Issues for Corgs by Ronald O'Rourke and Moshe Schwa@RS Report RL3374Navy Littoral
Combat Ship (LCS) Program: Background and Issues for Condrg$onald O'RourkeandCRS Report R43546,
Navy John Lewis (TAQO5) Class Oiler Shipbuilding Program: Background and Issues for Condrg$%onald
O'Rourke

30 National Academies of Sciences, Engineering, and MediBiivision on Earth and Life 8tlies and Transportation
ResearchBoarlAc qui si ti on and Operation of P o |, better Repostbmthe a k e r s : Ful
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Anot her potenti al i scwaetfiomrueCemerve s nigs awh d telaestt
procur e mefndr F8epirnodgrrcaing h &8s hepbavidi agnaccount , |
formally as the Shipbuilding and AoMaye r2s0 1lo8n Navy
GAO report stabes wkHR,t talgpe e@omeeantt sGhat dweaerdmblde
foll owing the estabiNiawvlyme mtt egfrodtfle et e 8 @gytr a Gwea r d
progsamte tha&k tbhatpaogram actions could be func
appropriations, and the source O0bAs tnhoet eadp peraorplriieart
of $3h0e0 mi | prooauoé methigdadfsuadi d gRISCE op rwtageea m
povided throughs$ttbe S CNIlaooount FY2017, and anott
FYya2018.

Al t hpughi ding funding for CoastciGeatres shioms t hr c
complexity in ngatkhkmndigngnidoex€ecasandGoeandrahsp ac
guestion as to whether that funding woiutld ot her.v
has beiem tuuBefdpradibpraggt s@®u @rsd ohtehagvioyl tamam cebr eaker s

X Heaways fundeabdatt pD¥W)Yh t he? SCN account

X Thi-thmpdet he Cwdadss|-cOudhd®lopatro(i beat s
about 67% wdér ¢ hpr dowatesd under a Navy contract
farhe cons2btict hembodnhsl WG fRUMds and

prior yeaxpbODngobundi nge construction phase

contract, the Nawgerxthatiricee n¢ maidg2i roncst i on

additional 1®®atSTNu iumg i mhy .
Subsecti onégc [Sadcft i(obn) FLY2220 #o8f Nahtei on al Defense Auth

H. R. /P2410n4hf5dmlter N2stza@dk the foll owing:
SEC. 122. Icebreaker vessel.

(a) Authority to procure one polatass heavy icebreakér.

cover letter dated July 11, 2017, pp. 14, 15.

31 Government Accountability Officédomeland Security Acquisitionsfj ever agi ng Programsé Resul ts
DHS6s Progress to | mp GAO/L833PSP rMay 2018,ipo86.Management

2The somewhat complicated funding history for the ship is
requested $244 milliofor the acquisition of an icebreaker. The FY1990 DOD appropriationsidet 8072P.L. 10t

1650f November 21, 1989) provided $329 million for the ship in the SCN account. (See pages 77 and 78 of H.Rept.

101-345 of November 13, 1989.) This figure was then reduced by $4.2 million by a sequester carried out under the

Balanced Budget And Emergency DéfiControl Act of 1985, also known as the GrarRumdmanHollings Act

(H.J.Res. 37/P.L. 99177 of December 12, 1985). Another $50 million was rescinded by the Dire Emergency

Supplemental Appropriations for Disaster Assistance, Food Stamps, Unemployment Compensation Administration,

and Other Urgent Needs, and Transfers, and Reducing Funds Budgeétiitdoy Spending Act of 1990H.R.

4404P.L. 1023020f May 25, 1990). An additional $59 milliofor the ship was then appropriated in the FY1992 DOD
Appropriations Act .R. 2521P.L. 102172 of November 26, 1991). Also, an additional $40.4 milliopiacurement

fundingf or t he ship was provided through a Acqisioms of annual ap
Construction, and Improvemen#(&l ) account(as it was known prior to FY201&pm FY1988 through FY2001.

The resulting net funding for the ship was thus $374.2 million, of which $333.8 million, or 89.2%, was DOD funding,

and $40.4 million, or 10.8%, was Coast Guardcurement fundingSource: Undted Coast Guard information paper

provided to CRS by Coast Guard legislative liaison office, March 3, 2016.)

33 Source: Navy information paper dated August 15, 2017, provided to CRS by Navy Office of Legislative Affairs on
August 23, 2017.
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(1) IN GENERALS There is authorized to be procured for the Coast Guard one polar
class heavy icebreaker vessel.

(2) CONDITION FOROUT-YEAR CONTRACT PAYMENTSO A contract entered into
under paragraph (1) shall provide that any obligation of the United States to make a
payment under the contract for a fiscal year after fiscal year 2018 is subject to the
availability of appropriations dunds for that purpose for such later fiscal year.

(b) Limitation on availability of funds for procurement of icebreaker vegs@lene of the

funds authorized to be appropriated by this Act or otherwise made available for the
Department of Defense for arfiscal year that are unobligated as of the date of the
enactment of this Act may be obligated or expended for the procurement of an icebreaker
vessel other than the one petdass heavy icebreaker vessel authorized to be procured
under subsection (a)(1).

(c) Contracting authoritg.

(1) COAST GUARD®S If funds are appropriated to the department in which the Coast
Guard is operating to carry out subsection (a)(1), the head of contracting activity for the
Coast Guard shall be responsible for contracting estanried out using such funds.

(2) NAVY.0 If funds are appropriated to the Department of Defense to carry out
subsection (a)(1), the head of contracting activity for the Navy, Naval Sea Systems
Command shall be responsible for contracting actions cardedsing such funds.

(3) INTERAGENCY ACQUISITIONS Notwithstanding paragraphs (1) and (2), the head
of contracting activity for the Coast Guard or head of contracting activity for the Navy,
Naval Sea Systems Command (as the case may be) may authorizeeimtgrcquisitions
that are within the authority of such head of contracting actitity.

Regardi ng tSheec td omf elR€2Rep U0t Bovémbemrt.9R. 2017)
28MP0L.9K1E&thees f ol |l owi ng:

Icebreaker vessel (sec. 122)

The House bill contaid provisions (sec. 122, 123, and 1012) that would authorize the
Secretary of the Navy to act as a general agent for the Secretary of the Department in which
the Coast Guard is operating and enter into a contract for icebreaker vessels; prohibit funds
for the Department of Defense from being used for the procurement of an icebreaker vessel;
and amend section 2218 of title 10, United States Code, to authorize funds associated with
the National Defense Sealift Fund for the construction of icebreaker vessels.

The Senate amendment contained a similar provision (sec. 1048).

The Senate recedes with an amendment that would authorize oneclpstaheavy
icebreaker vessel, prohibit funds for the Department of Defense from being used for the
procurement of an icebaker vessel other than this one patkass heavy icebreaker vessel,
clarify contracting authorities, and require a Comptroller General report.

The conferees recognize the national importance of recapitalizing the U.S. icebreaker fleet
and the extraordingrcircumstances that necessitated use of Department of Defense
funding to procure the first polalass heavy icebreaker, as partially provided in the
Department of Defense Appropriations Act for Fiscal Year 2017. Accordingly, the
conferees support the &otization of this icebreaker in this Act.

The conferees note the Undersecretary of Management in the Department of Homeland
Security (DHS) serves as the Acquisition Decision Authority for the Polar Icebreaker

34 Section 122 alo includes a subsection (d) that requires a GAO regsessing the cost of, and schedule for, the
procurement of new icebreaker
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Program and that this program is governed atoadance with DHS Acquisition
Management Directive 1001 and Instruction 10211 001.

The conferees believe maintaining clear lines of authority, responsibility, accountability,
and resources with the Secretary and Acquisition Decision Authority of faetdeent in

which the U.S. Coast Guard is operating are essential to delivering icebreakers on cost and
schedule.

Accordingly, the conferees believe the Secretary of the Department of Homeland Security
and the Undersecretary of Management in the DHS shmmuttie officials provided with
authorities and resources related to the Polar Icebreaker Program.

Therefore, the conferees expect subsequent icebreakers to be authorized by the
congressional committees with jurisdiction over the Coast Guard and furidgdQgast
Guard appropriations. (Pages 7B56)

31 ET GuPEG | EUOT OWEOEwW" OU0w1PUOwWi GUw/ 2
Anot her potential 1 ssuesdloed@aoedg rekssHSIT drheer ns t e
programSeptember 2018 GAO reabrthenCoahet PSCapdo:

did not have a sound business case in March 2018, when it established the cost, schedule,
and performance baselines for its heavy polar icebreaker acquisition program, because of
risks in four key areas:

Design. The Coast Guard set program baselines before conducting a preliminary design
review, which puts the program at risk of having an unstable design, thereby increasing the

programdés cost and schedule risks. While setting
review i s consistent wi t h DHS 6 s current acqui si
acquisition best practices. Based on GAO6s prior

evaluating its policy to better align technical reviews and acquisition decisions.

Technology. The Coast Guard intends to use proven technologies for the program, but did

not conduct a technology readiness assessment to determine the maturity of key

technologies prior to setting baselines. Coast Guard officials indicated such an assessment

was not necessary because the technologies the program plans to employ have been proven

on other icebreaker ships. However, according to best practices, such technologies can still

pose risks when applied to a different program or operational environménthascase.

Wit hout such an assessment, the programbés technic

CostThe | ifecycle cost estimate that informed the
substantially met GAOG6s best -gocupeatedianees f or bei ng
accurate, but only partially met best practices for being credible. The cost estimate did not

guantify the range of possible costs over the entire life of the program. As a result, the cost

estimate was not fully reliable and may underestimagetotal funding needed for the

program.

ScheduleeThe Coast Guarddéds planned delivery dates wer
assessment of shipbuilding activities, but rather driven by the potential gap in icebreaking
capabilities o0ncdyopetattrg heavy polar icEueaketitedPolar o n

Sta® reades the end of its service life...

GAObs analysis of selected | ead ships for other s
programds estimated construct {theCodstiGueed of 3 years
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is at risk of not delivering the icebreakers when promised and the potential gap in
icebreaking capabilities could widéh.

"O000O0Ow#I1 UBI Owl OUw' Il EYAaWEOEwW, | EBPUOW/ O
Anot her potenti al i ssue faovry Caonndg rneesdsi uing pwohleatrh eirc
to a commonAdansdotcettlilecsa@E epol ar i cebreaker missi
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2. Recommendation: The United States Congress shdulnd the construction of four
polar icebreakers of common design that would be owned and operated by the United
States Coast Guard (USCGQG).

The current Department of Homeland Security (DHS) Mission Need Statement

contemplates a combination of mediumdan heavy icebreakers. The com
recommendation is for a single class of polar icebreaker with heavy icebreaking capability.

Proceeding with a single class means that only one design will be needed, which will

provide cost savings. The committee hasnfibthat the fourth heavy icebreaker could be

built for a lower cost than the leadigtlof a medium icebreaker class....

The DHS Mission Need Statement contemplated a tot
of two classed three heavy and three mediuoebreakers. Details appear in the High

Latitude Mission Analysis Report. The Mission Need Statement indicated that to fulfill its

statutory missions, USCG required three heavy and three medium icebreakers; each vessel

would have a single crew and wouldnhe p or t in Seattl e. The committ e
indicated that four heavy icebreakers will meet the statutory mission needs gap identified

by DHS for the lowest cost.

4. Finding: In developing its independent concept designs and cost estimates, the
committee determined that the costs estimated by USCG for the heavy icebreaker are
reasonable. However, the committee believes that the costs of medium icebreakers

35 Government Accountability OfficeCoast Guard Acquisitions[:] Polar Icebreaker Program Needs to Address Risks
before Comiitting ResourcesGAO-18-600, summary page.
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identified in the High Latitude Mission Analysis Report are significantly
underestimated...

Although USCG has not yet developed the operational requirements document for a
medium polar icebreaker, the committee was able to apply the known principal
characteristics of the USCG Cutter Healy to estimate the scope of work and cost of a similar
medium icebeaker. The committee estimates that a-fifstlass medium icebreaker will

cost approximately $786 million. The fourth ship of the heavy icebreaker series is
estimated to cost $692 million. Designing a meditlass polar icebreaker in a second
shipyard waild incur the estimated engineering, design, and planning costs of $126 million
and would forgo learning from the first three ships; the learning curve would be restarted
with the first medium design. Costs of building the fourth heavy icebreaker woldgdde

than the costs of designing and building afotlass medium icebreaker.

6. Recommendation: USCG should ensure that the common polar icebreaker design
is scienceready and that one of the ships has full science capability.

All four proposedsiis woul d be deseéeaghedo awhificlti winlcle be mor e
effective when one of the four shipsnost likely the fourth is made fully science

capable. Including science readiness in the common polar icebreaker design is the most
costeffectivewayof ul fi |l 1l i ng both the USCG6s polar mission
research polar icebreaker needs.... The incremental costs of a se@thgelesign for each

of the four ships ($10 million to $20 million per ship) and of full science capability for on

of the ships at the initial build (an additional $20 million to $30 million) are less than the

independent design and build cost of a dedicated research medium icebreaker.... In

briefings at its first meeting, the committee learned that the Nationatcgcloundation

and other agencies do not have budgets to suppetimdliheavy icebreaker access or the

incremental cost of design, even though their science programs may require this capability.

Given the small incremental cost, the committee belidvaisthe science capability cited

above should be included in the acquisition costs.

Scienceready design includes critical elements that cannot be retrofittegifestively

into an existing ship and that should be incorporated in the initial desigrudddAmong

these elements are structural supports, appropriate interior and exterior spaces, flexible
accommodation spaces that can embark up to 50 science personnel, a hull design that
accommodates multiple transducers and minimizes bubble sweep wtiteizing
icebreaking capability, machinery arrangements and noise dampening to mitigate
interference with sonar transducers, and weight and stability latitudes to allow installation
of scientific equipment. Such a design will enable any of the shipsretroditted for full

science capability in the future, if necessary....

Within the time frame of the recommended build sequence, the United States will require
a sciencecapable polar icebreaker to replace the science capabilitiestdédheuponher
retirement. To fulfill this need, one of the heavy polar icebreakers would be procured at the
initial build with full science capability; the ability to fulfill other USCG missions would

be retained. The ship would be outfitted with oceanographic overbgardiripment and
instrumentation and facilities comparable with those of modern oceanographic research
vessels. Some basic scientific capability, such as hydrographic mapping sonar, should be
acquired at the time of the build of each ship so that envirotaingata that are essential

in fulfilling USCG polar missions can be collect¥d.

I f pol i cymapkreorasu rdeecomde rneow medi um pol ar i cebreak
pol ar icebreaker, the same general approach recc

36 National Academies of Sciences, Engineering, and MediEiivision on Earth and Life Studies and Transportation
ResearchBoarlAc qui si ti on and Operation of P o |, better Repoet,lwithe a k e r s : Ful
cover letter dated July 11, 2017, pp. 8.4
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f ol l[dbawesdecond medi um pol ar icebreakatdahbhd bhbitd
t he same sciogommouns edde f or the three new heavy pol ar
medi um pol ar icebreaker.

An Aprli2, 2018, phestorkepwrhgstates

As the Coast Guard prepares to review industry bids for a new heavy polar icebreaker, the
service is keepipits options open for the right number and mix of polar icebreakers it will
need in the future, Adm. Paul Zukunft, fieenr]jcommandant of the Coast Guard, said on
Wednesday [April 11].

The Coast Guardods program ofiumpolaracebckakers f or t hr ee |
but Zukunft said the Ajury is stildl out o whether
is aiming toward building three new heavy icebreakers, but it might make sense just to

keep building these ships, he told reporters at a rideféNriters Group breakfast in

Washington, D.C.

Zukunft said that fAwhen you start | ooking at the
then you need to look at what is the economy of scale when you start building heavy
icebreakers, and woulditbelesx pensi ve to continue to build heavi
He added that the heavy icebreakers provide more capability, and if the price is
faffordabled and in fithe same rangeod as building

end up with one class of heaveib r eaker s . 0

Building only one class of ships has a number of advantages in terms of maintenance, crew

familiarity, configuration management, and more, he said. A decision on what the future
icebreaker fleet will coaseut.st baft itdhaddtsi lolneproph a l
that we want to keep op¥n going forward, o Zukunft

21 QVIOUOw! UPET T wUOw. Ol wOUw, OUI w-1 pw/ OOE
YT UYoRu3p Ow! EUPEwW. xUDPOOU

ment i onneedwveeagvyl aer j cabr eaker tFYa2tOnmMb9g it ns const
ter <KOr2BiwRe | ianrwastedmur bi shed and reentered serv
r an intended dmermpiead odf thatt e wkenbyeeard b6t wadn
c e mb e3C 02n0s2e2q. ineort thleywr, paot e nt isalc oinscseuren sf ahro wC otnog rbers

S

n

0

e

ot ent italmegapetivveRrol atse8tadnofi ntended service |
nto service of one or more new heavy polar icetlk
S
e
h
%

testified by * DRSS entra rlkaid gyt i 20bwsi H@irédg t his ti me
riooé: would be to furtRel aexibee adt tehre vwoeulvd chee |ti
after.and eastelhereeb r epkreh aspewhedeopgés saneh shi ps
ail abl enfdorhawvlearctagprabi | i ti es for performing mi

SCal vi n BCoass ®uartt leeaving Options Open For Future Polar Icebreaker Flegt Bgbense Daily
April 12, 2018. Ellipse as in original.

38 The September 25, 2017, GAO reportoh@r i cebreakers states the following: @A
documents,thP ol ar uSttdmnuds service |ife will end between fiscal yea
Accountability Office,Coast Guard: Status of Polar Icebreaking Fleet Capgbénd Recapitalization PlarGAO-17-

698R, September 25, 2017, p. 6.

39 SeeCRS Testimony TE1001Z0ast Guard Arctic Implementation Capabilitidy Ronald O'Rourke
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i cebr.ealkheer sUni ted States has used bopdl aorf t hese
icebreaking®capacity gaps.

"OEUUW&UEUEwW/ OEOwWPUwWwUOwWw%UUUT T UwsrUI OEw+bHIi I wcd
The Coast Guard pdfantshda ot war sputéifdairms hdeutr lgiknt eech da it d
servickRolla®aedtdads requested funding in its FY2019

ext ensi ofho lworrAlSSetpatre mber 25, 2047, i CAPrea@age®rshen |
foll owing:

While the Coast Guard considered various options to bridge this potential heavy icebreaker
gap, in a January 2017 study the Coast Guard reported that it was planning for a limited
service life extension of the Polar Bta keep it operational until fiscal year 2025, at an
initial cost estimate of $75 million. However, the Coast Guard has not completed a formal
cost estimate for this effort and we have previously reported that the $7nrefiiimate

may be unrealistic.

The Coast Guarddéds Capital -R02%irelsdesB&@OmilionrPl an f or f i s
of a planned $75 million for polar icebreaker sustainment, which officials reported as being

the rough estimate for t he rPGdseQuardofficialsés | i mi ted s
stated that the $75 million rough es-timate is bas
10 year service life extension which was completed in fiscal year 2013. However, in July

2017 we reported that the Coast Guard has not letegpa cost estimate for this effort,

and that the $75 million estimate may be unrealistic based on the assumptions the Coast

Guard used, such as continuing to use parts from the Polar Sea as has been done in previous

maintenance events.

A July 2r0elp8o rGtAHet A Dé $ owi ng:

The Coast Guard is planning a SLEP on the Polar Star to keep it operational until the first
and second new heavy polar icebreakers are delivered (planned for 2023 and 2025,
according to current acquisition plans) in order tdde a potential operational gap. This
approach would allow the Coast Guard to operate a minimum of two heavy icebreakers
once the first polar icebreaker is delivered. The approach would also provide the Coast
Guard with a seffescue capabilify the ability for one icebreaker to rescue the other if it
became incapacitated while performing icebreaking operations.

The Coast Guarddéds plan to conduct the Polar Star
level maintenance periods may not be feasible given the rdanedumaintenance already

required on the cutter. The Polar Starés mission
years and reached a low point of 29 pergentell below the target of 41 percénfrom

40 Regarding the first option, the st Guard,ri addition to the work done to extend the service lifeafr Starby

an additional 7 to 10 yearalsomitigated a polar icebreaking capacity gaphe 1970%y putting two of its older
Wind-class icebreakers through a vessel rehabilitatimhmodernization (VRAM) prograr{See National Research
Council, Polar Icebreakers in a Changing World: An Assessment of U.S. Needs, Washington, 2007, p. 55. See also

Donald L. Canney, il cebreakers and thtipdwmdussgmilidorg/lst Guar d, o
webcutterdtebreakers.asp

Regarding the second optiomeae 2005, the National Science Foundation (NSF) has occasionally chartered foreign
polar icebrekersd specifically, the Russian icebreaké&nssin andVladimir Ignatyuk and the Swedish icebreaker
Oderd to help perform icebreaking missions in polar watéRegarding the charters Kfasin andOden seeNational
Research CounciRolar Icebreakers in £hanging World: An Assessment of U.S. Ng@dsshington, 2007, pp. 6, 14,
63, 80, 97, 111, and U.S. Coast Guard Research & Development Center and ABS CoPRslétiigebreaker

Options, Paths Forward to Accomplish U.S. Coast Guard Missions and CoattiMission Critical National

Science Need#ay 17, 2011, pp. 9, 14))

41 Government Accountability OfficeCoast Guard: Status of Polar Icebreaking Fleet Capability and Recapitalization
Plan, GAO-17-698R, September 25, 2017, pp. 3, 8.
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October 2016 to September 2017. Based on missjoaibba data, we found this is mostly
due to additional time spent in degetel maintenance, which has increased in recent
years from about 6 months in 2015 to more than 8 months in 2017.

Additionally, the Polar Star has required extensions of about 3hwdot its annual dry

dock periodd the period of time when a cutter is removed from the water so that
maintenance can be condudieih 2016 and 2017 to complete required maintenance
activities. These dry docks were originally planned to last betweb Bonths and 4
months. These extensions also compressed the amount of time that the crew had to prepare
for its annual mission to Antarctica, which, according to members of the Polar Star crew,
placed a large stress on the crew, risked the quality of wodkiegiuced or eliminated the

crewsd planned rest and pemonthdepldymentrBageéhr ati on f or

on our analysis, these delays and extensions are likely to continue as the cutter ages.

According to Coast Gus&LEP wakwillibecoradcted durindhe Pol ar St a

the annual dry dock periods by adding an additional 1 or 2 months to the annual dry docks.
However, if the work is unable to be completed during this time frame, it could force the
Coast Guard to miss its commitmenttmduct the annual Antarctica mission. Coast Guard
maintenance officials stated that until the Polar Star completes the SLEP, its repairs will
likely continue to get more expensive and time consuming. We will continue to monitor
the Pol ar S gmour@enuabréview of DHEmprograms.

As we found in July 2017, the Polar Star SLEP effort has a rough order cost estimate of
$75 million, which is based on the reactivation work completed in 2013.41 However, this
estimate may be unrealistic based on aggioms the Coast Guard used, such as that it

would continue to use parts from the Coast

Guar do

Sea, which has been inactive since 2010.42 The Ci

Pol ar St ar 6s odnte physical aonhditiencotlekicuttér,omhich includes the

hull structure, habitability, major equipment systems, and spare parts avaidalibky
completed in January 2018.43 The material assessment stated that many of the available
parts from the Polar Seave already been removed and installed on the Polar Star. As a
result of the finite parts available from the Polar Sea, the Coast Guard may have to acquire
new parts for the Polar Star that could increase the $75 million SLEP estimate. The Polar
St ar énsmater@lcassessment will form the basis to determine which systems will be
overhauled during the SLEP and for a more detailed cost estimate. The Coast Guard
expects the program to reach the obtain phase of the acquisition life cycle by December
2019, & which time the Polar Star could reach the end of its current useful service life
(currently projected to be between 2020 to 2023). This timeline contains risk that the Polar
Star could be rendered inoperable before the cutter is able to undergo &SLEP.

OO0UT T Uw' xBbDOBEMDEITEWIT EOI U

i ce
dep

42 Government Accounbility Office, Coast Guard Acquisitions[:] Actions Needed to Address Longstanding Portfolio

Management Challenge€A0-18-454, July 2018, pp. 291.
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and how these costs and capabilitiesPobmpare to
St.ar

The Coast Guard stated in July 2016 that

NSF leased the icebreaker KRASIN from Russia from Z00%, ODEN from the
Swedish government frond27-2010, and VLADIMIR IGNATYUK from Russia in 2012

to support the McMurdo resupply mission. All leases were time charters, and crews were
supplied with the leases. As a contingency measure, NSF obtained assurances of assistance
from other vessels in theema, such as the Chinese flagged [icebreaking] vessel XUE
LONG, in the event they encountered difficulty. They also hired icebreaker captains with
previous McMurdo experience to supplement the crew. NSF acquired these leases through
a RFP process, and had assurances that icebreakers would be available to perform the
mission, or what price would be quoted.

This process came with risks, as there was no way to gauge icebreaker availability until
NSF received responses to their RFP. Additionally, a foraggged commercial or state
vessel can become unavailable for a variety of environmental and political reasons. For
example, the Swedish government abruptly terminated their contract during the
spring/summer of 2011, and NSF was left without a platforootauct its mission. NSF
requested support from CGC [Coast Guard cutter] HEALY, but it was employed in the
Arctic. NSF ultimately leased the Russian icebreaker VLADIMIR IGNATYUK. After that
incident, NSF decided to utilize CGC POLAR STAR to support the Ml mission,

which it has been doing since 20°3.

'Y'§Z' —e2757Z1">1 ZSeZ
One ship that 1is being oafsf earne di nftoerr iliesapseel gtro itcheeb

OLIXYEnArctieaxpobiorati on sugEpdosobnsiChpuewnTehdef bg hor e
36flobobng ship was ordered in 2009, completed in

to supportésthbhbaf ceondrepdlovw o expl ore for oil in Arc
Shélldeci sion to end t WauthiaeMel olreee n asl aueghmta.t i Tvhee usst
modi fied to serve as a polar icebreaker, and it
itherim polar icebreaker. It reportedly has al so
Canadian f¢over nment

The possi biAliivisg arf il retaesriing pol ar i cebreaker has
hearings about thd eCoast aGuWwaurldy. 2KBgr 2d0xlarmp hear i n
capabilities before the Coast Guard and Mari ti me
Transportation and Infrastructure Committee, t he

REPRESENTATIVE DON YOUNG (continuing):

Have you looked at, Admiral, | know this has been an ongoing battle with me and the Coast
Guard over the years, the other possibility of getting an ice breaker into the arena quicker
than having one constructed like leasing from another outfit? You khanwhéen talking

about this a long time. Have you analyzed this again?

I know the last time we had a study, it was 1980. That's a long time ago. So is there a way
we can put metal on the water, especially for the new shipping through &ndrttdehe
cruiseships, because that Healy is old, &ridd have you looked at that at all?

43 Source: Email fronGuard Office of Congressional Affaits CRS, July 8, 2016.

“See f or MoreSparksFlyen CarfadeShipbuildingControversy Blarine Log March 18, 2016; Pierre
Lebl anc fof-tlfieBh u@u tl c e b r e a kMantimegxgrutiveianuary %, 30180
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Figure 5. Aiviq

Source: “Arctic Supply Vessel Aivip DFFHVVHG 6H S W HRE Mlw.mascoat.cdriverctisupply
vessehiviql.html

ADMIRAL PAUL ZUKUNFT, [THEN-JCOMMANDANT, U.S. COAST GUARD

We have. I n fact, one potent inalTheykavedao r , wedve he
platform that has yet to complete ice trials. Wge would not want to lease something

they can't demonstrate its ability to actually operate in the icé that Healy sees. Healy

was actually beset in ice for 36 hours last year, so it'sceofree up there, and that's a

medi um ice breaker. This particular platform does

But we would at least want to make sure that ice trials were completed. That we could

actually be a good steward of taxpayer dollars, deast a platform that would meet our
reqguirements. So webdbve had multiple interactions
the issue of ice trials is still on the table right nw.

Later in the same hearing, the following exchanc
REPRESENATIVE DUNCAN HUNTER, CHAIRMAN:

Going back to Mr. Young's question. too, about leasing. You said yoa u®y ceu 6 r e
waitingfod | 60mh 6 m guessing money for ice trials. That's

ZUKUNFT:
No real dollars have been negotiated in any of this. So...
HUNTER:

45 Source: Transcript of hearing.
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Butind inr eal t eaeomyg paying torugas? | mean whatvhat des it cost to do
i ce t sdasargkt? Yod'ré rivt going to hire more Coast Guardsmen to coméin and

andd o it . | smfigard yosrd yourt @ ¢ 16 b fexed dS6 whatsi the cost 0
to go do ice trials with the (inaudible)?
ZUKUNFT:

That would really be for the...

HUNTER:

The icéd onceagain the only...

ZUKUNFT:

... vendor to decide.

HUNTER:

... existing U.S. made ice breaker in America.
ZUKUNFT:

Yeah. So thi8 thisis a ship that is built with direct drive diesel. Ice breakers are typically
diesel electric, which means the generators push the shaft, and they absorb that shock load
every time you collide with ice.

A reduction gear, fixed gear is going to thahat geabox is going to absorb all that shock.

So if you're going to do ice trials, there's a likelihood you might have to replace a reduction
gear. There might be real hidden costs of doing ice trials. So if I'm a vendor, | might want
to protect myself from soenof that risk.

Now I'm not the vendor but those would be some of my thoughts of, OK, if you're really
serious about this and | do ice trials and now I've just caused X number of dollars that | am
now going to have to fit. And oh, by the way, you're ndhgdo lease it because it didn't
meet your requirements. | think those are some of the issues that we still have to fégotiate.

AtaJune 14, d2hl CoalkgaarGummg d mi ssion needs and res:
Coast GuaridTaeds Mart ati on subcommittee of the HOo
InfrastructutbadeCobommil owéeeg exchange occurred:

REPRESENTATYE HUNTER (Chairman):

How do you plan o& on filling the capability gap until you get a heavy icebreaker, which
is 10 years athe least based on the best projections of Congress and everybody working
together? You still haven't answered that one.

ADMIRAL MICHEL:

Well, rightd the alternatives now, since we'll provide the answer to that, and it's probably
going to be either a ratlg recapitalization of th@olar Staror to try to bring let Polar
Startaper off and then try to brirfgolar Seaback on and bridge out to the new icebreaker.

| do not know which one at this point, which path we would want to take. I'm not aware of
any dher® we've looked out there for vessels to lease for heavy icebreaking capabilities.
There's nothing out there on planet earth that you can lease in the heavy icebreaking area.
So that's kind of where we are, sir.

HUNTER:
Was it thé the Finns that cametim my office?

46 Source: Transcript of hearing.
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(UNKNOWN)
Mm-hmm.
HUNTER:

Can't remember whether we had the Norwegians or the Finns. | meah ey yod
you've obviously looked at that, right?

MICHEL:

Yes. As a matter of facdl | traveled to Sweden and Finland...

HUNTER:
Yeah.
MICHEL:

... and talked to them. And they do not have heavy icebreaking capability that will meet the

needs as in the FedBizOpps. As a matter of faét,when I'm talking FedBizOpps [l

mean] there's a technical package that the Coast Guard put out for ourhjgsyy]
icebreaker [i.e., the one that tdamaAdministration wantédto begin building ire020Q].

It kind of lays out our basic requirements including the long pole in the tent which is the
icebreaking requirement, which is six foot minimum at three kru#sirable eighfoot
minimum at three knots and then 21 feet backing and ramming.

When | talked to the shipbuilders over there, they said there is not a vessel like that that
currently exists that will meet those requirements irdthethe FedBizOpps teciual

package. So you'd have to build a vessel like that. And that's the type of vessel that we're

looking for#”

+1 1T DPUCEUDYIODWwWEBYD YD Ua w
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Table 1. Summary of Congres sional Appropriations Action on

FY2030 Funding Request

(millions of dollars)

Polar icebreaker Request HAC SAC Conf.
New polar icebreaker

Coast Guard acquisition accoun 35

Navy shipbuilding account 0

Total new polar icebreaker 35

Polar sustainment (service life extension of Polar Star )

Coast Guard acquisition accoun

Total

15
50

4T Transcript of hearing.

congressi drhel
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Source: 7TDEOH SUHSDUHG E\ &56 ED YV B@huBget subhissidd ahd BACGoMmjttee

UHSRUW 6%$& FKDLUPDQ:V UHFRPPHQGDW L RECDHEAGprepratms@d ik U\ VWDWHPHQ
FY2@0 DOD Appropriations Act joint explanatory statement fdd.J.Res. 3land committee and conference

reports on the FY2019 DOD appropriations a¢dAC is House Appropriations CommitteeSAC is Senate

Appropriations CommitteeConf. is conference agreement.
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Appendix A. " UUUI OUw4626 w/ OOEUwW( EI E
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This appendi x provides background information or
research ships.
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Pol ar( WAtGBO ) P WBE&B1Ys,i st er ships b
OLIXYHandLIX®H, weaedire the early 197

O

uilt to the
O0s as repl ac

icebreakers. Theyewersedesicgnédveser 3a0d were bui
Shipbuilding of Seattle, WAt &hdipsi $ioontdfe WUUo Sk h
which exited the shipbuilding business in the | &

The ships are 399 f e&0t0 |tddnhgse yanab redyi ¢ fslearoves td o ut ]
power fnwlcipmmwrer ed i cebreakers, wihthcae wppdai I6i tfyee
thick at a speed of 3 knot s. BecauseinfUtBeir ic
parl heaey pol ar icebreakers. I n addition to a cr
researchdeoplf é&. of

Pol arwaSt ac ommi ssi oned into service omoeaenuary 19
t han 1b0e yyoenadr bigtismaleinyedr 3 6ebwveée cealuwded ectric mot
and ot he,rheprCobalsetmsGuard pl aced Jtuney sthi @R 0iO6.car et
Congress in FY2009 and F YP00 laOra pStoavre dedn f unhdfi ags ¢
for tgyea®septathe work, which reportedly cost abou

the ship was reactivvated on December 14, 2012.

Pot aSvmass commi ssioned into service onmdredruary 2.
t han 1b0e yyoenadr si t s or i-ygeianra lsleyr viinctee nldiefde .30l n 2006, t
completed a rehabilitaté oeax pe otjlad tes dtrowait2cOel ¥t e rOhe ¢

25, 2010, however, thPoCahatlieBwdrieéramndnawmwneadi nhiec
and twassavail abl afffeFThigeaGabsbnBobhaidnéaced
commi ssioned, inacti e Tshtea tCwtarsa res@ieattodbi enr madj,o0r2 0 1

48 The designation WAGB means Coast Guard icebreaker. More specifically, W means Coast Guard ship, A means
auxiliary, G means miscellaneous purpose, and B means icebreaker.

“By comparison, the Coast t&@# asndwhigghenderanceNattedsaamut4l8ecur ity Cu!
feet long and displace roughly 4,000 tons.

50 Source for July 12006, date: U.S. Coast Guanail to CRS on February 22,200Bh e Coast Guardods offic
forcaretakes t at us is Al nlC@mmi ssion, Specia

5%'See, for exampl e, Kyung M. Song, il Seatla TangPaxembdr 4| ar St ar G
2012.

il cebreaker POLAR SEA SiGbastGuareGbmdass (Oficiay Blog ef thd U.9. Cdaste s , 0

Guard), June 25, 201(Bee alsci USCG Cancel s Pol ar | ¢ PdfenseMelveconiuse 25, a | | Depl oym
2010Andr ew C. Revkin, AAmericads He Dotfarth (blewbrorkeTanleehiaqg) Ar e Bot h
June 25, 2010.
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equi pmemal dmr 89 & rt oStfaafe o Il a lsa$tecatrur PPatnal ser vi ce
conti nuRsl araslIs@sour ce PRIl srpaStearparts for

Figure A-1.Polar Star and Polar Sea
(Side by side in McMurdo Sound, Antarctica)

Source: Coast Guard photo accessed lattp://www.uscg.mipacareadgcpolarsedistory.aspon April 21, 2011.

~
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He al WAGBO()LIX®Hwafsundaedt he early 19 %®Pobd aas Sa acdo mp | ¢
anRliol ar &&epd was commi ssioned iThhto sdleupiviwaesby n Aug
Avondale I ndustries, a shipyard | ocated near Neyv
and Navy shepsent andp arhitbvedofairmegt on | nga(lHIsl I ndustr
subsequently wound down <shi mamui Itdhiend aadtliiviyt ii ss
buil ding ships.)

53 Source: October 17, 201émail to CRS from Gast Guard Congressional Affairs offi@ection 222 of the Coast

Guard and Maritime Transportation Act of 2022R. 2838P.L. 112213 of December 20, 2012) prohibited the Coast

Guard from removing any part of Polar Sea and from transferring, relinquishing ownership of, dismantling, or

recyclingthe ship until it submitted a business case analysis of the options for and costs of reactivating the ship and

extending its service life to at least September 30, 2022, so as to maintain U.S. polar icebreaking capabilities and fulfill

the CoastgBubhatbdbsubde mission needs, as identi fTheed in the C
business case analysis was submitted to Congress with a cover date of NovemberFir20@8: on the High

Latitude Study, seAppendix B.
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Figure A-2.Polar Sea

Source: Coast Guard photo accessed lattp://www.uscg.miffacareadgcpolarseahgP SEApicsuIIShip2.jpgn
April 21, 2011.

Al t hough it is referred to (i nH&ail&ctplaalrdlgmmrce) a:c

t hRal aranBloamadi Seas 420 feet | ong and displaces ¢

Pol aranBibdamarHesasdays | ess i ceb(rwhakcihng sc amhaybiilti tiys r e

a medium poftarhéecebhanakerbheavwwtpadoare icaeglarbed k ary
c

spporting scientifi research. The ship can brea
knots, and embark a scientific research staff of
2vi sitors). The ship i senufsiead rpedamamrdHl yadfdrc esmugpupo
operations in the Arctic.
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Nat hani elwals.ui Pal rher t he NSF in 1992 by North Am
LACal IPad mesrh oirtto,p esrfad re ®NBSdcFi son Chouest Offshore (E
Gal l i gamof,i LA t hat owns and operates research shi
shiPal mer 308 feet | ong and has haadicsrpelvacoefmezn2t o
andan embark a scié&hwadipgthmp ddé amsif saigornmagsl ei7p f or
conducting and supporting secapablidéeéiaf rleseakicmg iir

feet thick at whpieelsi ®» featkfi igoit&mretouaghdt heons f ou.
the vicinity of sohteadsAnesuvuppliy Pahmesubwati on, a

For more on ECO, shitg//wiwhchoudst.comhdos website at

55 Sources vary on the exact number of scientific stafftha be embarked dhe ship For some basic information on
the ship, seattp://www.nsf.govbd/loppkupporthathpalm.jsp

http://www.usap.gowesselScienceAndOperatiodstumentgirvnews_june03.pdfprvnews_june03.pdf
http:/nsf.govbd/iopplantarctireatypdf/plans0607L5plan07.pdf
http://www.nsf.gowpubs1996hsf9693fls.htm and

http://www.hazegray.org/orldnaviisahsf.htm
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t he pehhessahhiap mi ght be ¢ onsinderceed nloggy sa pahri ci o esbsre
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Figure A-3.Healy

Source: Coast Guard photo accessed lattp://www.uscg.milfistoryAvebcuttersHealy_CGC_1_300.jpgn
April 21, 2011.
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Table A-1.Coast Guard and NSF Polar Ships
Coast Guard NSF
Laurence
Polar Star Polar Sea Healy Palmer M. Gould  Sikuliaq

Currently operational? Yes No Yes Yes Yes Yes

Entered service 1976 1978 2000 1992 1997 2015

Length (feet) 399 399 420 308 230 261

Displacement (tons) 13200 13200 16000 6,500 3,780 3,665

Icebreaking capability 6 feet 6 feet 4.5 feet 3 feet 1 foot at 250r3

(ice thickness in feet) at continuous feetat 2

3 knots or other speed forward knots

motion

Icebreaking capability 21 feet 21 feet 8 feet n/a n/a n/a

using back and ram (ice

thickness in feet)

Operating temperature -60° Fahrenheit -60° -50° n/a n/a n/a

Fahrenheit Fahrenheit
Crew (when operational) 155 155 85 22 16 22
Additional scientific staff 32 32 35 27-37 26 to 2&¢ 26

Sources: Prepared by CRS using data from U.S. Coast Guard, National ReseaudcilCdlational Science
Foundation DHS Office of Inspector Generalnd (forPalméradditional online reference sourcaya is not

available.

a. Includes 24 officers, 20 chief petty officers, 102 enlisted, andt8e aviation detachment.
b. Includes 19 offiers, 12 chief petty officers, and 54 enlisted.

c. In addition to 85 crew members 85 and 35 scientists, the ship can accommodate another 15 surge
personnel and 2 visitors.

d. Plus 9 more in a berthing van.
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Thappendi x provides background information on r e
) UOT wl Yhut w#' 2w/ OOEUwW( ET EUI EOI Uw, DPUUD O«
DHS in June 2013 approved a Mission Need Stat eme
recapitali zatNiSomstmrtejsedth.e Tlod IMwi ng (emphasis a

This Mission Need Statement (MNS) establishes the need for polar icebreaker capabilities
provided by the Coast Guard, to ensure that it can meet current and future mission
requirements in the polar regions....

Current requirements and future projections based upon cutter demand modeling, as
detailed in the HLMAR [High Latitude Mission Analysis Report], indicte Coast

Guard will need to expand its icebreaking capacity, potentially requiring a fleet of up

to six icebreakers (3 heavy and 3 medium) to adequately meet mission demands in the
high latitudes.... The analysis took into account both the Coast Guard statutory mission
requirements and additional requirements for yeand presence in both polar regions
detadled in the Naval Operations Concept (NOC) 2010.... The analysis also evaluated
employing single and muitrewing concepts.... Strategic home porting analysis based
upon existing infrastructure and distance to operational areas provided the final input to
determine icebreaker capacity demahd.

While the MNS can be viewed as an authoritative
numbers of U. S. pol ar icebreakers,qubtedn be not
passage fromet senMNAcEi .ia. bdp at)edtnidd pldies. t he t e
These ter ms, which are often overl ooked in disct
i cebreaker s, make the key sentence | ess ironcl ac
beéem the terms had not been included, and coul d
requirement might amount to something | ess than

i cebreakers.

I't can also be noedt eads pacdtig§e i hatnhéeé hab MNSE wa:
informed by the High Latitude Mission Analysis F
into account not only Coast Guard statutory miss
Defense (DOD) r erqouuinrde noermetdseorffdoer p yleamr r egi ons as d
2010 Naval Operations Concept (NDGCD.appéear sstopot
have subsequently droppeduntisp2esencecdiuinr emenpolfl

56 Department of Homeland Securifglar Icebreaking Recapitalization Project Mission Need Statement, Version 1.0
approved by DHS June 28, 2013, pp. 1, 2, 9, 10, 11, 12.

57 A September 25, 2017, GAO report on polar icebreakers statdsllowing (emphasis added):
In December 2016, DOD reported to Congress that it had no specific defense requirement for

icebreaking capability because Navy Arctic requirements are met by undersea and air assets which
can provide yearound presence.

-- DOD reported in April 2017 that its only potential defense requirednénrtthe Thule Air Force
Base resupply [mission] in Greenlanés met by the Canadian Coast Guard through a
Memorandum of Understanding with USCG.

-USCG6s 2013 Pol amNeetscStatemeatadkndfied pMar eebrieakar capacity
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I n recent year s, Coast Guard officials have tenc
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Coast Guaridhetdhiesed h8t at es Goaset Hzuaavryd Phoa sara

|l cebreakers and three Medium Polar | cebreakers
lcebr@dAkeeguirement for three heavy and three
abbreviated as 3+3.

Short of a 3+3 requirement, Coast Guard offici
mi ni mum number of heavy polar icebreakers, the
exampl e, at a NovemberEulr7o,p €2, 0 U5y E mea agi, inmrpgn Thh e feart e

subcommi t Weset and Hshueli sprhmirtet ee of t he House Fore

Commi tt-¥ecetAeémi ral tGlearVli € MNMioanmaln,d a rstt ad fe dt h e

during the discussioniiCoarsar ddunefdshat héanshgt twbe
icebreakers-roponpr asisde eyyeacceadbi andyss€@Ehfthe pol

Similtard yJume 14, 20Mlk6 ,Colaedr iGua rkde fammrde Mar i t i me
bcommi ttee of theadHdwmde abrtamuscpdimiea Eloanivhii ¢ h ele

sti fidwerd acmmandant al s o -rteessctuief iceadp atbhdti twe froee
ebreaker and t Patl airtntSHttladwees h dwve exutstti mgr e now.

ast Guard's requiremeine tal kBongthhous kbndhet\

su
t e
i C
| eas] s h,jmstjdh]Je Hi gh Latitude study says three hea
Co
i c

ebr#&aker s.

A September 25, 2017, Government Aecdbowertkebisl ity
states that

the Coast Guard has been unable to address all polar icebreaking reigpees2§10. For
example, the Coast Guard reported fulfilling 78 percent (25 of 32) of U.S. government

needs as partly based on the 2010 Naval Operations Céneegbcument that provides] joint
maritime security strategy implementation guidance for the Navy, Marine Corps, andUSCG
which stated that U.Siaval forces had a demand for yeannd polar icebreaking presence in the
Arctic and Antarctic.

-- In April 2017, DOD joint staff officials confirmed that DOD and Naval defense strategy had

been updated and does not include icebreaking requirements. ffi@&lsoin charge of operations

in the Pacific said that although they do not have a requirement for a heavy icebreaker, icebreakers
play a key role in aiding the icebreaking mission to McMurdo.

(Government Accountability Offic&Soast Guard: Status of R Icebreaking Fleet Capability
and Recapitalization PIagrGAO-17-698R, September 25, 2017, p. 20 (briefing slide 11).)

58 Summary of RFI, October 25, 2016, page 2, accessed November 10, 2tffs: Atvww.uscg. milcquisition/
icebreakepdf/AcquisitionStrategyRFI.pdf

59 Transcript of hearing.
60 Transcript of hearing.
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agency requests for polar icebreaking services duringlfiar 2010 through 2016. Coast
Guard officials cited various factors affecting t
particularly the unavailability of its heavy polar icebrealéérs.

A July 2018 GAO report stated that

the Coast Guard operateseomedium icebreaker, the Healy, which has an expected end of
service life in 2029. Despite the requirement for three medium icebreakers, Coast Guard
officials said they are not currently assessing acquisition of the medium polar icebreakers
because theyra focusing on the heavy icebreaker acquisition and plan to assess the costs
and benefits of acquiring medium polar icebreakers at a lateftime.

I n addition tha mbeeet adfrt MAKRs bBhave been conducted i
assess ©Em8ntseforr polar icebreakers and options
Coast Gwarldar i cebreaker fleet

~ -
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I n di scussions of Uu. S. pol ar icebreakers, obsery
i cebireg fleets oper dDE@Hshhyy waet merCoasu ntGluiae . s umMme
icebreakers around the wosoime ;i tber édaheresdesi gme
i

n the .Baltic Sea

Observers sometimes highlight the difference bet
the much | arger number of Russian polar icebreatk
can beanoRBdAfhAtic coastline is much | onger thar
many more peof@sl eArlcitviec i(mbRPwstsiraoughly 2 million)
than 68, 000 a%anodf tJhualty nia,r i2t0i InYe) jt@r aAnrscptoirct actoi aosnt ai
critical for supporting numerous Russian Arctic
reghave di ffering requirements for polar icebr e:
t heot ar | nacetrievsittsi easn d

61 Government Accountability OfficeCoast Guard: Status of Polar Icebreaking FI&atpability and Recapitalization
Plan, GAO-17-698R, September 25, 2017, pp32A similar statement appears on page 4.

62 Government Accountability OfficeCoast Guard Acquisitions[:] Actions Needed to Address Longstanding Portfolio
Management Challenge€A0-18-454, July 2018, p. 13.

63 For additional discussion, see the Background secti@R& Report R4115& hanges in the Arctic: Background
and Issues for Congressoordinated by Ronald O'Rourke
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Table B-1. Major Icebreakers of the World as of May 1, 2017

(Includes some icebreakers designed for Baltic use)

Total all In inventory, government owned  or In inventory, privately owned and
types, in operated operated
inventory (+
under 45,000 or 20,000 to 10,000 to
construction 45,000 or 20,000 to 10,000 to more 44,999 19,999
+ planned) more BHP 44,999 BHP 19,999 BHP BHP BHP BHP
Russia 46 (+11+4) 6 (all nuclear 16 (1nuclear 7 9 8
powered; 2 powered; 5
not designed for
operational) Baltic use)
Finland 10 7 (4 designed 1 2
for Baltic
use)
Canada 7 (+2 +5) 2 5
Sweden 7 (+0 +3) 4 (3 designed 3
for Baltic
use)
United States 5 (+0 +3) 2 (Polar Star 1 (Healy 1 (Aivig 1 (Palmer
andPolar
SeaPolar
Seanot
operational)
Denmark 4 4 (al4
designed for
Baltic use)
China 3 (+1 +0) 3
Estonia 2 2 (both
designed for
Baltic use)
Norway 1 (+1 +0) 1
Germany 1(+0 +1) 1
Chile 1(+0 +1) 1
Australia 1(+0 +1) 1
Latvia 1 1 (designed
for Baltic use)
Japan 1 1
South Korea 1 1
South Africa 1 1
Argentina 1 1 (not
operational)
United 0 (+1 +0)
Kingdom

Source: Table prepared by CRS based Or5. Coast Guard chart showing data compiled by the Coast Guard as
of May 1, 2017, accessed September 14, 201ttt/ www.dco.uscg.miortals8/DCO%20Documents/
Office%200f%20Waterways%20and%200cean%20R0lic¥501%20major%20icebreaker%20charupdf?

201706-08-091723907.
Notes: BHP

WKH EUDNH KRUVHSRZHU RI WKH VKLS:V SRZHU SODQW $ VKLS ZLW

considered a heavy polar icebreaker, a ship with 20,000 to 44,999 BHP might be considered a medium polar
icebreaker, and a ship with 10,000 to 19,999 BHP might Insidered a light polar icebreaker or an icapable
polar ship.
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A July 2017cqepsr tpiecomtpohbda eab fr ebayk etrhse Na't

onal

Academbé Scienc,asde®En@ggiNt&EBHvigitngwas directed b
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8,

P0&d6ncluded the foll owing:
INTRODUCTION

The United States has strategic national interests in the polar regions. In the Arctic, the
nation must protect its citizens, natural resources, and economic interests; assure
soveeignty, defense readiness, and maritime mobility; and engage in discovery and
research. In the Antarctic, the United States must maintain an active presence that includes
access to its research stations for the peaceful conduct of science and the cability t
participate in inspections as specified i
was to advise the U.S. House of Representatives and the U.S. Senate on an assessment of
the costs incurred by the federal government in carrying out polar icélgeakssions

t

and on options that could minimize |ifecycle

and recommendations are presented below. Unless otherwise specified, all estimated costs
and prices for the future U.S. icebreakers are expressed in 204& dsince that is the

year in which the contracts are scheduled to be made. Supporting material is found in the
appendices.

FINDINGS AND RECOMMENDATIONS

1. Finding: The United States has insufficient assets to protect its interests, implement
U.S. poligy, execute its laws, and meet its obligations in the Arctic and Antarctic
because it lacks adequate icebreaking capability.

For more than 30 years, studies have emphasized the need for U.S. icebreakers to maintain
presence, sovereignty, leadership, aadearch capacidybut the nation has failed to
respond....The strong warming and related environmental changes occurring in both the
Arctic and the Antarctic have made this failure more critical. In the Arctic, changing sea
ice conditions will create great navigation hazards for much of the year, and expanding
human industrial and economic activity will magnify the need for national presence in the
region. In the Antarctic, sea ice trends have varied greatly from year to year, but the annual
requirement$or access into McMurdo Station have not changed. The natioetpiipped

to protect its interests and maintain leadership in these regions and has fallen behind other
Arctic nations, which have mobilized to expand their access todeered regions. fie

United States now has the opportunity to move forward and acquire the capability to fulfill
these needs....

2. Recommendation: The United States Congress should fund the construction of four
polar icebreakers of common design that would be owned and oged by the United
States Coast Guard (USCG).

The current Department of Homeland Security (DHS) Mission Need Statement (DHS

2013) contemplates a combination of medi um

recommendation is for a single class of polabieaker with heavy icebreaking capability.
Proceeding with a single class means that only one design will be needed, which will
provide cost savings. The committee has found that the fourth heavy icebreaker could be
built for a lower cost than the lead ghif a medium icebreaker class....

The DHS Mission Need Statement contempl ated

of two classed three heavy and three medium icebreakers. Details appear in the High
Latitude Mission Analysis Report. The Missibieed Statement indicated that to fulfill its
statutory missions, USCG required three heavy and three medium icebreakers; each vessel

y
y

Co
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a

would have a single crew and would homeport
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indicated that four heavy icebreakers wilket the statutory mission needs gap identified
by DHS for the lowest cost. Three of the ships would allow continuous presence in the
Arctic, and one would service the Antarctic.

As noted in the High Latitude Repoawdy, USCGO6s emp
from home port (DAFHP) for a single crew. Three heavy icebreakers in the Arctic provide

555 DAFHP, sufficient for continuous presence. In addition, the medium icebreaker USCG

Cutter Healyds design servi ce stequifed, UBQGNs t hrough 2
could consider operating three ships with four crews, which would provide 740 DAFHP.

The use of multiple crews in the Arctic could require fewer ships while providing a

comparable number of DAFHP. For example, two ships (instead of thenmeended

three) operating in the Arctic with multiple crews could provide a similar number of annual

operating days at a lower cost, but such an arrangement may not permit simultaneous

operations in both polar regions and may not provide adequate redyridaapability.

More important, an arrangement under which fewer boats are operated more often would

require more major maintenance during shorter time in port, often at increasing cost. In

addition, if further military presence is desired in the Arai§CG could consider iee

strengthening the ninth national security cutter.

One heavy icebreaker servicing the Antarctic provides for the McMurdo breakout and
international treaty verification. The availability of the vessel could be extended by
homeportingn the Southern Hemisphere. If the single vessel dedicated to the Antarctic is
rendered inoperable, USCG could redirect an icebreaker from the Arctic, or it could rely
on support from other nations. The committee considers both options to be viable and
believes it difficult to justify a standby (fifth) vessel for the Antarctic mission when the
total acquisition and lifetimeperating costs of a single icebreaker are projected to exceed
$1.6 billion. Once the four nevcebreakers are operational, USCG caasomably be
expected to plan for more distant titerizons. USCG could assess the performance of
the early ships once they are operational detérmine whether additional capacity is
needed.

USCG is the only agency of the U.S. government that is sinadteshy a militaryservice,

a law enforcement agency, a marine safety and rescue agency, and an environmental
protection agency. All of these roles are required in the mission need statement for a polar
icebreaker. USCG, in contrast to a civilian comparas the authorities, mandates, and
competencies to conduct the missions contemplated for the polar icebreakers. Having one
agencywith a multimission capability performing the range of services needed would be
more efficientthan potentially duplicating efft by splitting polar icebreaker operations
among other agencies.

The requirement for national presence is best accomplished with a military vessel. In
additon USCG i s fully interoperable with the U.S. Nav

TreatyOrganiat i on partner s. USCG is already mandated to
and polaiicebreakers. Continuing to focus this expertise in one agenegins the logical
approach....

Government ownership of new polar icebreakers would be less costly thzssethease

financing (see Appendix C). The government has a lower borrowing cost than any U.S.

based leasing firm or lessor. In addition, the lessor would use kigkeequity (on which

it would expect to make a profit) to cover a portion oftheléasen anci ng. The committee
analysis shows that direct purchase by the government would cost, at a minimum, 19

percent lesshan leasing on a net present value basis (after tax). There is also the risk of

the lessor goindpankrupt and compromising the awdillity of the polar icebreaker to

USCG. For its analysis, the committee not only relied on its extensive experience with

leveraged lease financing but also reviewed available Government Accountability Office

reports and Office of Management and Budgeesulexamined commercial leasing
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economics and current interest rates, and validated its analysis by consulting an outside
expert on the issue....

Chartering (an operating lease) is not a viable option.... The availability of polar icebreakers
on the open ket is extremely limited. (The committee is aware of the sale of only one
heavy icebreaker since 2010.) U.S. experience with chartering a polar icebreaker for the
McMurdo resupply mission has been problematic on two prior charter attempts. Chartering
is workable only if the need is short term and mission specific. The committee notes that
chartering may preclude USCG from performing its multiple missions....

In the committeeds judgment, an enlarged icebreal
USCG to srengthen its icebreaking program and mission. Although the number of billets
that require an expert is small compared with the overall number of billets assigned to these
icebreakers, more people performing this mission will increase the pool of expérienc
candidates. This will provide personnel assignment officers with a larger pool of candidates
when the more senior positions aboard icebreakers are designated, which will make
icebreaking more attractive as a career path and increase the overall ieebredking
expertise within USCG. Importantly, the commonality of design of the four recommended
heavy icebreakers will reduce operating and maintenance costs over the service life of these
vessels through efficiencies in supporting and crewing theminglaxessels of common
design will likely improve continuity of service, build icebreaking competency, improve
operational effectiveness, and be more -effitient....

3. Recommendation: USCG should follow an acquisition strategy that includes block
buy contracting with a fixed price incentive fee contract and take other measures to
ensure best value for investment of public funds.

Icebreaker design and construction costs can be clearly defined, and a fixed price incentive
fee construction contract is th@st reliable mechanism for controlling costs for a program

of this complexity. This technique is widely used by the U.S. Navy. To help ensure best
long-term value, the criteria for evaluating shipyard proposals should incorporate explicitly
defined lifecgle cost metrics....

A block buy authority for this program will need to contain specific language for economic
order quantity purchases for materials, advanced design, and construction activities. A
block buy contracting programwith economic order quatyi purchases enables series
construction, motivates competitive bidding, and allows for volume purchase and for the
timely acquisition of material with long lead times. It would enable continuous production,
give the program the maximum benefit from therténg curve, and thus reduce labor hours

on subsequent vessels.

The acquisition strategy would incorporate (a) technology transfer from icebreaker

designers and builders with recent experience, including international expertise in design,

construction, ath equipment manufacture; (b) a design that maximizes use of commercial

off-the-shelf (COTS) equipment, applies Polar Codes and international standards, and only

applies military specifications (MHSPEC) to the armament, aviation, communications,

and navigt i on equi pment ; (c) reduction of any fAbuy Al
sourcing of the most

suitable and reliable machinery available on the market; and (d) a program schedule that
allows for completion of design and planning before the start oftemtion. These
strategies will allow for optimization of design, reduce construction costs, and enhance
reliability and maintainability....

4. Finding: In developing its independent concept designs and cost estimates, the
committee determined that the cets estimated by USCG for the heavy icebreaker are
reasonable. However, the committee believes that the costs of medium icebreakers
identified in the High Latitude Mission Analysis Report are significantly
underestimated.
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The committee estimates the rougiderof-magnitude (ROM) cost of the first heavy

icebreaker to be $983 million. (See Appendix D, Tablé.pOf these alin costs, 75 to 80

percent are shipyard design and construction costs; the remaining 20 to 25 percent cover
governmerincurred costssuch as governmeifiirnished equipment and government

incurred program expenses. If advantage is taken of learning and quantity discounts

available through the recommended block buy contracting acquisition strategy, the average

cost per heavy icebreakerapproximately $791 million, on the basis of the acquisition of

four ships. The committeeds anal ysi s of the shi
components (staekp length) suggests an overall length of 132 meters (433 feet) and a

beam of 27 meters (8@ét). This is consistent with USCG concepts for the vessel.

Costs <can be significantly reduced by foll owing
Reduction of MIL-SPEC requirements can lower costs by up to $100 million per ship with

no loss of missioncapability.... The other recommended acquisition, design, and

construction strategies will control possible cost overruns and provide significant savings

in overall life-cycle costs for the program.

Although USCG has not yet developed the operational mempeints document for a
medium polar icebreaker, the committee was able to apply the known principal
characteristics dhe USCG Cutter Healy to estimate the scope of work and cost of a similar
medium icebreakeiThe committee estimates that a fiedtclass medium icebreaker will
cost approximately $78nillion. The fourth ship of the heavy icebreaker series is
estimated to cost $692 milliomesigning a mediuralass polar icebreaker in a second
shipyard would incur the estimatedgineering, design, andgpining costs of $126 million

and would forgo learning from the firiiree ships; the learning curve would be restarted
with the first medium design. Costs of builditige fourth heavy icebreaker would be less
than the costs of designing and building astfof-class medium icebreaker . In
developing its ROM cost estimate, t@mmittee agreed on a common notional design and
basic assumptions. Two committee members then independently developed cost
estimating modelswhich were validated internally byther committee members. These
analyses were then useddstablishthecomi t t eeds pri mary cost esti mate.

5. Finding: Operating costs of new polar icebreakers are expected to be lower than
those ofthe vessels they replace.

The committee expects tloperating costs for the new heavy polar icebreakers to be lower
thant hose of USCG6és Pol ar Star. Whil e USCGo6s previ
costs of newcutters are significantly higher than those of the vessels they replace, the
committee does ndielieve this historical experience applies in this case. There is good
reason to believe thaperating costs for new ships using commercially available modern
technology will be lowethan costs for existing ships.The more efficient hull forms and
modernengines will reduce fuel consumption, and a wesigned automation plant will
require fewer operation and maintenance personnel, which will allow manning to be
reduced or freed up for alternative tasks. The use of COTS technology and the
minimization of MIL-SPEC, as recommended, will also reduce {@rgn maintenance
costs, since use of customized equipment to meetSREC requirements can reduce
reliability and increase costs. A new vessel, especially over the first 10 years, typically has
significantly reduced major repair and overhaul costs, particularly durindaliry periods,
compared with existing icebreakdrsuch as the Polar S&that are near or at the end of
their service life.... The Polar Star has many-agated issues that requiretii be
extensively repaired at an annual -gdigcking. These issues will be avoided in the early
years of a new ship. However, the committee recognizes that new ship operating costs can
be higher than those of older ships if the new ship has more compiexfford more
capabilities. Therefore, any direct comparisons of operating costs of newer versus older
ships would need to take into account the benefits of the additional capabilities provided
by the newer ship.
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USCG will have an opportunity to evaludgke manning levels of the icebreaker in light of
the benefits of modern technology to identify reductions that can be made in operating
costs....

6. Recommendation: USCG should ensure that the common polar icebreaker design
is scienceready and that one d the ships has full science capability.

Al | four proposed shi psr ewnoduyl,dd bweh idcehs-iwginleld baes nfiosrcei
effective when one of the four shipsnost likely the fourth is made fully science

capable. Including science readiness in themom polar icebreaker design is the most

costef fective way of fulfilling both the USCGO6s pol
research polar icebreaker needs.... The incremental costs of a geietigelesign for each

of the four ships ($10 millioto $20 million per ship) and of full science capability for one

of the ships at the initial build (an additional $20 million to $30 million) are less than the

independent design and build cost of a dedicated research medium icebreaker.... In

briefings at is first meeting, the committee learned that the National Science Foundation

and other agencies do not have budgets to suppetinidlheavy icebreaker access or the

incremental cost of design, even though their science programs may require thistgapabili

Given the small incremental cost, the committee believes that the science capability cited

above should be included in the acquisition costs.

Scienceready design includes critical elements that cannot be retrofittegifestively

into an existingsip and that should be incorporated in the initial design and build. Among
these elements are structural supports, appropriate interior and exterior spaces, flexible
accommodation spaces that can embark up to 50 science personnel, a hull design that
accomnodates multiple transducers and minimizes bubble sweep while optimizing
icebreaking capability, machinery arrangements and noise dampening to mitigate
interference with sonar transducers, and weight and stability latitudes to allow installation
of scientifc equipment. Such a design will enable any of the ships to be retrofitted for full
science capability in the future, if necessary....

Within the time frame of the recommended build sequence, the United States will require
a sciencecapable polar icebreakt replace the science capabilities of the Healy upon her
retirement. To fulfill this need, one of the heavy polar icebreakers would be procured at the
initial build with full science capability; the ability to fulfill other USCG missions would

be retaird. The ship would be outfitted with oceanographic overboarding equipment and
instrumentation and facilities comparable with those of modern oceanographic research
vessels. Some basic scientific capability, such as hydrographic mapping sonar, should be
acquired at the time of the build of each ship so that environmental data that are essential
in fulfiling USCG polar missions can be collected.

7. Finding: The nation is at risk of losing its heavy polar icebreaking capability
experiencing a critical capaciy gap? as the Polar Star approaches the end of its
extended service life, currently estimated at 3 to 7 years.

The Polar Star, built in 1976, is well past itsy3far design life. Its reliability will continue

to decline, and its maintenance costs will cwnt to escalate. Although the ship went

through an extensive lifextending refit in 20112 0 1 2 , the Pol ar Starbés usef
estimated to end between 2020 and 2024. As USCG has recognized, the evaluation of

alternative arrangements to secure polar riegking capacity is important, given the

growing risks of the Polar Star losing its capability to fulfill its mission....

8. Recommendation: USCG should keep the Polar Star operational by implementing
an enhanced maintenance program (EMP) until at least tav new polar icebreakers
are commissioned.

Even if the committeeds notional schedul e f
polar icebreaker would not be ready until J
could be designed with plann®dnd targetdd upgrades that allow the Polar Star to
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operate every year for its Antarctic mission. The necessary repairs could be performed in
conjunction with t heocking scpedute within exiseng annugle ar |y dr vy
expenditures, estimated to average $Hlion. In particular, the EMP would require

i mprovements i n t he shipés operating systems, S
propulsions y st e ms , and controllable pitch propellers.
EMP coul d be accompleragetaendal repait expendituldsSf@ @é s a v

Polar Star, which currently range between $2 million and $9 mitfion.

"OEUUW&UEUEW' PT T W+EUDUUET] w2UUEaw/ UodyYDI

July 2011l priolvead@@asgr &eaard st@dmdiysoinondheaobast
pabiliti eisn fioiag otpedeat ( id.mee. ,s tpuodlyar )c asermbehsL.y Kk n o\
gh Latituded8tedyJuly 2010 on its cover. The |
Il owi ng:

[The study] concludes that future capdpiand capacity gaps will significantly impact

four [Coast Guard] mission areas in the Arctic: Defense Readiness, Ice Operations, Marine
Environmental Protection, and Ports, Waterways, and Coastal Security. These mission
areas address the protectionmopbrtant national interests in a geographic area where other
nations are actively pursuing their own national goals....

The common and dominant contributor to these significant mission impacts is the gap in
polar icebreaking capability. The increasingdbsors cence of the Coast Guardods
fleet will further exacerbate mission performance gaps in the coming years....

The gap in polar icebreaking capacity has resulted in a lacksafaatime for crews and

senior personnel and a corresponding gap amittg and leadership. In addition to
providing multimission capability and intrinsic mobility, a helicoptapable surface unit

would eliminate the need for acquiring an expensive shased infrastructure that may

only be needed on a seasonal or cioced basis. The most capable surface unit would be

a polar icebreaker. Polar icebreakers can transit safely in a variety of ice conditions and
have the endurance to operate far from |l ogistics |
have conducted a wédrange of planned and unscheduled Coast Guard missions in the past.
Polar icebreakers possess the ability to carry large numbers of passengers, cargo, boats,
and helicopters. Polar icebreakers also have substantial command, control, and
communications cabilities. The flexibility and mobility of polar icebreakers would assist

the Coast Guard in closing future mission performance gaps effectively....

Existing capability and capacity gaps are expected to significantly impact future Coast

Guard performanceaitwo Antarctic mission areas: Defense Readiness and Ice Operations.

Future gaps may involve an inability to carry out probable and easily projected mission

requirements, such as the McMurdo resupply, or readiness to respondpcettistable

events. Bytheir nature, contingencies requiring the use of military capabilities often occur

quickly. As is the case in the Arctic, the deteri
is the primary driver for this significant mission impact. This will furthédem mission

performance gaps in the coming years. The recently issued Naval Operations Concept 2010

requires a surface presence in both the Arctic and Antarctic. This further exacerbates the

capability gap left by the deterioration of the icebreaker fleet

64 National Academies of Sciences, Engineering, and MediElivision on Earth and Life Studies and Transportation
ResearchBoarlAc qui si ti on and Operation of P o |, better Repostbmthe a k e r s : Ful
cover letter dated July 12017, pp. 920.
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The significant deterioration of the Coast Guard icebreaker fleet and the emerging mission
demands to meet future functional requirements in the high latitude regions dictate that the
Coast Guard acquire material solutions to close the capability. gaps

To meet the Coast Guard mission functional requirement, the Coast Guard icebreaking
fleet must be capable of supporting the following missions:

X Arctic North Patrol. Continuous multimission icebreaker presence in the Arctic.
X Arctic West Science Spring and summer science support in the Arctic.

X Antarctic, McMurdo Station resupply. Planned deployment for bre#ak supply
ship escort, and science support. This mission, conducted in the Antarctic summer,
also requires standby icebreaker support for backup in the event the primary vessel
cannot complete the mission.

X Thule Air Base Resupply and Polar Region Freedom of Navigation Transits.

Provide vessel escort operations i n support 0 f
Operation Pacer Goose; then complete any Freedom of Navigation exercises in the
region.

In addition, thejoint Naval Operations Concept establishes the following mission
requirements:

x Assured access and assertion of U.S. policy in the Polar Regiofitie current
demand for this mission requires continuous icebreaker presence in both Polar
Regions.

Consideriig these missions, the analysis yields the following findings:

X The Coast Guard requires three heavy and three medium icebreakers to fulfill
its statutory missions.These icebreakers are necessary to (1) satisfy Arctic winter
and transition season demaratsd (2) provide sufficient capacity to also execute
summer missions. Singl@ewed icebreakers have sufficient capacity for all current
and expected statutory missions. Multiple crewing provides no advantage because the
number of icebreakers required isvén by winter and shoulder season requirements.
Future use of multiple or augmented crews could provide additional capacity needed
to absorb mission growth.

X The Coast Guard requires six heavy and four medium icebreakers to fulfill its
statutory missionsand maintain the continuous presence requirements of the
Naval Operations Concept.Consistent with current practice, these icebreakers are
singlecrewed and homeported in Seattle Washington.

X Applying crewing and home porting alternatives reduces the ovall requirement
to four heavy and two medium icebreakers.This assessment of nowmaterial
solutions shows that the reduced number of icebreakers can be achieved by having all
vessels operate with multiple crews and two of the heavy icebreakers homejporting
the Southern Hemisphere.

Leasing was also considered as a nonmaterial solution. While there is no dispute that the

Coast Guardds polar icebreaker fleet is in need o
this capability through purchase of new vésseeconstruction of existing ships, or

commercial lease of suitable vessels must be resolved to provide the best value to the

taxpayer. The mulmission nature of the Coast Guard may provide opportunities to

conduct some subset of its missions with rgmvernmenowned vessels. However,

serious consideration must be given to the fact that the inherently governmental missions

of the Coast Guard must be performed using governmened and operated vessels. An

interpretation of the national policy is nedd® determine the resource level that best

supports the nationds interests.
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The existing icebreaker capacity, two inoperative heavy icebreakers and an operational
medium icebreaker, does not represent a viable capability to the federal government. The
time needed to augment this capability is on the order of 10 years. At that point, around
2020, the heavy icebreaking capability bridging strategy expires.

At a July 27, 2011, hearing on U.S. economic int
At mos pFhiesrhee,ri es, and Coast Guard subcommittee of
Transportation Committee, the following exchange

SENATOR OLYMPIA J. SNOWE: On the high latitude study, do you agreedwatid
thos® | would like to also hear from you,diniral Titley, as well, on these requirements
in terms of Coast Guard vessels as | understand it, they want td hguess, it was a
three medium ice breakers. Am in correct in saying that? Three medium ice breakers.

ADMIRAL ROBERT PAPP, COMMANDANT OF THECOAST GUARD: | agree with

the mission analysis and as you look at the requirements for the things that we might do up

ther e, if it is in the nationds interest, it ider
ice breakers and three medium ice breakedsthen if you want a persistent presence up

there, it would requi@ and also doing things such as breaking out (inaudible) and other

responsibilities, then it would take up to a maximum six heavy and four medium.

SNOWE: Right. Do you agree with that?

PAPP : I f we were to be charged with carrying out t
Those are the numbers that you would need to do it.

SNOWE: Admiral Titley, how would you respond to the high latitude study and has the
Navy conducted its own assessmehits capability?

REAR ADMIRAL DAVID TITLEY, OCEANORGRAPHER AND NAVIGATOR OF
THE NAVY: Ma 6 a m, we are in the process right no:
capabilities based assessment that will be out in the summer of this year.

We are getting ready tfinish that the Coast Guard has been a key component of the

Navybés task force on climate change, l'iterally s
Operations set this up, that morning, we had the Coast Guard invited as a member of our

executive steering conittee.

So we have been working very closely with the Coast Guard, with the Department of
Homeland Security, and | think Admiral Pappgaid it best as far as the specific comments
on the high latitude study but we have been working very closely with thé Goasi®®

) EOUEUVa wl Yhvhow#' 2w. I I PET wOl w( OUx1 EVUOU w!
A JanuaryodO0Oither €£CBarptb| Guafidemrtelak eD S Of fi ce of
I nspect ort aGeermdertahle f ol | owi ng:

The Coast Guard does not have the necessary budgetary contits fpadar] icebreakers,

nor does it have a sufficient number of icebreakers to accomplish its missions in the Polar
Regions. Currently, the Coast Guard has only one operational [polar] icebreaker [i.e.,
Healy], making it necessary for the United Statescbntract with foreign nations to
perform scientific, logistical, and supply activities. Without the necessary budgetary
control and a sufficient number of icebreaking assets, the Coast Guard will not have the
capability to perform all of its missions, Wiose critical icebreaking expertise, and may

65 United States Coast Guard High Latitude Region Mission Analysis Capstone Suduhap10, pp. 103, 15.
66 Source: Transcript of hearing.
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be beholden to foreign nations to perform its statutory missions. The Coast Guard should
improve its strategic approach to ensure that it has thet@ngicebreaker capabilities
needed to support Coast Gdamissions and other national interests in the Arctic and
Antarctic regions”

Regarding current polar icebreaking csapaabeisl i ti es
the foll owing:
The Coast Guardds i cebr eakiumdemandffledable es ar e unl ik

below] outlines the missions that Coast Guard is unable to meet in the Arctic with its
current icebreaking resources.

Arctic Missions Not Being Met
Requesting Agency Missions Not Being Met

United States Coast Guard 0 Fisheries enforcement in Berigga
to prevent foreign fishing in U.S.
waters and overfishing

0 Capability to conduct searemnd
rescue in Beaufort Sea foruise line
and natural resource exploration ships

0 Future missions not anipated to
be met: 2010 ArctidVinter Science
Deployment

NASA Winter access to the Arctic to conduct
oceanography and study Arctic
currents and how they relate to
regional ice cover, climate, and

biology
NOAA and NSF Winter research
Department of Defense Assured access to idmpacted waters

through a persistent icebreaker
presence in the Arctic and Antaréfic

The rempdratt esl ¢sde foll owi ng:

Should the Coast Guard not obtain funding for new icebreakers or major service life

extensions for its existg icebreakers with sufficient ledine, the United States will have

no heavy icebreaking capability beyond 2020 and no polar icebreaking capability of any

kind by 2029. Without the continued use of icebreakers, the United States will lose its

abiltytomai nt ain a presence in the Polar Regions, the
ice operations will continue to diminish, and missions will continue to go uffmet.

67 Department of Homeland Security, Office of Inspector Gengral,e Coas't Gu ar d ManteRamde,a r |l cebr eal
Upgrade, and Acquisition Program®1G-11-31, January 2011, p. 1 (Executive Summary). Report accessed September
21, 2011, abttps://www.oig.dhs.goassetWigmt/OIG_1131_Janll.pdf

68 Department of Homeland Security, Office of Inspector Gengrdlbe Coast Guarddés Polar Il cebreal
Upgrade, and Acquisition Progran®1G-11-31, January 2011, 9.
69 Department of Homeland Security, Office of Inspector Gengrdlbe Coast Guarddés Pol ar Il cebreal

Upgrade, and Acquisition Progragn®1G-11-31, January 2011, AO.
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Regarding cu
f

rent pol ar i c enlirraetaikci nngi sasai goanbsi,| itthiee <
states the I

r
ol Il owi ng:

The Coast Guard needs additional icebreakers to accomplish its missions in the Antarctic.

The Coast Guard has performed the McMurdo Station resupply in Antarctica for decades,

but with increasing difficulty in recent years. The &Cs t Guar do-dutyt wo heavy
icebreakergi.e., Polar StarandPolar Sed are at the end of their service lives, and have

become less reliable and increasingly costly to keep in setvice

In recent years, the Coast Guard has found that ice conditioresAmtarctic have become
more challenging for the resupply of McMurdo Station. The extreme ice conditions have
necessitated the use of foreign vessels to perform the McMurdoibreak

As ice conditions continue to change around the Antarctic, two idedneare needed for

the McMurdo breakn and resupply mission. Typically, one icebreaker performs the-break

in and the other remains on standby. Should the first ship become stuck in the ice or should
the ice be too thick for one icebreaker to completenttssion, the Coast Guard deploys

the ship on standby. Since the Polar Sea and Polar Star are not currently in service, the
Coast Guard has no icebreakers capable of performing this migEientable below]
outlines the missions that will not be met waith operational heavstuty icebreakers.

Arctic Missions Not Being Met
Requesting Agency Missions Not Being Met

NSF Missions not anticipated to be met: 262011
Operation Deep FreeieMcMurdo Station
Resupply

Department of State Additional inspectionsf foreign facilities in
Antarctica to enforce the Antarctic Treaty and
ensure facilities® envir

The 1sepcoorntcl usi on and recommendations were as fo
Conclusion

With an aging fleet of three icebreakers, one operational andgyaend their intended 30

year service life, the Coast Guard is at a critical crossroads in its Polar Icebreaker
Maintenance, Upgrade, and Acquisition Program. It must clarify its mission requirements,
and if the current mission requirements remain, thesC8aard must determine the best
method for meeting these requirements in the short and long term.

Recommendations

We recommend that the Assistant Commandant for Marine Safety, Security, and
Stewardship:

Recommendation #1:Request budgetary authority fdret operation, maintenance, and
upgrade of its icebreakers.

Recommendation #21n coordination with the Department of Homeland Security, request
clarification from Congress to determine whether Arctic missions should be performed by
Coast Guard assets omtracted vessels.

70 Department of Homeland Security, Office of Inspector Gengrdlbe Coast Guarddés Polar Il cebreal
Upgrade, and Acquisition Progm, OIG-11-31, January 2011p10-11.
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Recommendation #31n coordination with the Department of Homeland Security, request
clarification from Congress to determine whether Antarctic missions should be performed
by Coast Guard assets or contracted vessels.

Recommendation #4:Conduct the necessary analysis to determine whether the Coast
Guard should replace or perform serviife extensions on its two existing heagyty
icebreaking ships.

Recommendation #5:Request appropriations necessary to meet mission requirements in
the Arctic and Antarctic’?

The report states that

The Coast Guard concurred with all five of the recommendations and is initiating corrective
actions. We consider the recommendations open and unresolved. The Coast Guard
provided information on some of itegoing projects that will address the program needs
identified in the report?

| YhuYw4628w UEUPEw1l Ul EUET w" O0O0PUUDOOW:
A May 2010 report from the U.S.
for Arctic r2e0skQaattdded ff orl | 2000 9 g :

To have an effective Arctic research program, the United States must invest in human

capital, research platforms, and infrastructure, including new polar class icebreakers, and

sustained sea, air, land, spaand social observing systemslhe Commission urges the

President and Congress to commit to®replacing the

Arctic Research

| YYAw- EUDPOOEOw1l Ul EUET w" OUOCEPOwW1l xOUU
A2007 National ResealPohaColeocebre@NRBREF T @apar Chanc
Assesslthedt ,dseedsssed roles and future né&eds for Ci

The study was required by report | anguage accomg
(H. R. /P436-338%Bhe study was completed in 2006 and

"t Department of Homeland Security, Office of Inspector Gengrdlbe Coast Guarddés Polar Il cebreal
Upgrade, and Acquisition Progran®1G-11-31, January 2011, p21
72 Department of Homeland Security, Office of Inspector Gengralbe Coast Guarddés Polar Il cebreal

Upgrade, and Acquisition Progran®1G-11-31, January 2011, p31

73U.S. Arctic Research CommissidReport on Goals and Olgjéves for Arctic Remarch 20092010, May 2010p. 4.
Accessed online December 5, 2011ht#ps://storage.googleapis.cargticgovstaticpublicationsgoals/
usarc_gals_200910.pdf

74 National Research CouncRplar Icebreakers in a Changing World, An Assessment of U.S. N&adkington,
2007, 122 pp.

5H.R. 4567P.L. 108334 0f October 18, 2004. The related Senate bill #a8537 The Senate report & 2537
(S.Rept. 1082800f June 17, 2004tated the following:

The Committee expects the Commandant to enter into an arrangemethienitational Academy

of Sciences to conduct a comprehensive study of the role of Coast Guard icebreakers in supporting
United States operations in the Antarctic and the Arctic. The study should include different
scenarios for continuing those operatiamduding service life extension or replacement of existing
Coast Guard icebreakers and alternative methods that do not use Coast Guard icebreakers. The
study should also address changes in the roles and missions of Coast Guard icebreakers in support
of future marine operations in the Arctic that may develop due to environmental change, including
the amount and kind of icebreaking support that may be required in the future to support marine
operations in the Northern Sea Route and the Northwest Passaggitdbdity of the Polar Class
icebreakers for these new roles; and appropriate changes in existing laws governing Coast Guard
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sources refer to the Thteu d ydea st thtelmedic adrdddomisNiRICn  egprod
recommendati ons:

Based on the current and future needs for icebreaking capabilities, the [study] committee

concludes that the nation continues to require a polar icebreaking fleet that includes a

mi ni mum of t hree mul ti mi ssi three cartent palar [ | i k e t he (
icebreakers] and one singteission [research] ship [like Palmer]. The committee finds that

although the demand for icebreaking capability is predicted to increase, a fleet of three

multimission and one singlmission icebreakers canere t the nationds future
icebreaking needs through the application of the latest technology, creative crewing

models, wise management of ice conditions, and more efficient use of the icebreaker fleet

and other assets. The nation should immediatelinktegorogram, design, and construct

two new polar icebreakers to replace the POLAR STAR and POLAR SEA.

Building only one new polar icebreaker is insufficient for several reasons. First, a single
ship cannot be in more than one location at a time. No niette technologically advanced

or efficiently operated, a single polar icebreaker can operate in the polar regions for only a
portion of any year. An icebreaker requires regular maintenance and technical support from
shipyards and industrial facilities, stureprovision regularly, and has to effect periodic
crew changeouts. A single icebreaker, therefore, could not meet any reasonable standard
of active and influential presence and reliableyéitaccess throughout the polar regions.

A second consideratiois the potential risk of failure in the harsh conditions of polar
operations. Despite their intrinsic robustness, damage and system failure are always a risk
and the U.S. fleet must have enough depth to provide backup assistance. Having only a
single icdoreaker would necessarily require the ship to accept a more conservative
operating profile, avoiding more challenging ice conditions because reliable assistance
would not be available. A second capable icebreaker, either operating elsewhere or in
homeportwould provide ensured backup assistance and allow for more robust operations
by the other ship.

From a strategic, longe¢erm perspective, two new Polar class icebreakers will far better
position the nation for the increasing challenges emerging in lotdh r@gions. A second

new ship would allow the U.S. Coast Guard to reestablish an active patrol presence in U.S.
waters north of Alaska to meet statutory responsibilities that will inevitably derive from
increased human activity, economic development, emdronmental change. It would
allow response to emergencies such as seardiescue cases, pollution incidents, and
assistance to ships threatened with grounding or damage by ice. Moreover, a second new
ship will leverage the possibilities for simuleous operations in widely disparate
geographic areas (e.g., concurrent operations in the Arctic and Antarctic), provide more
flexibility for conducting Antarctic logistics (as either the primary or the secondary ship
for the McMurdo brealin), allow safermultiple-ship operations in the most demanding

ice conditions, and increase opportunities for international expeditions. Finallyfeontip
decision to build two new polar icebreakers will allow economies in the design and
construction process and progid predictable cost reduction for the second.ship

The [study] committee finds that both operations and maintenance of the polar icebreaker
fleet have been underfunded for many years, and the capabilities of thémiagbreaking

icebreaking operations and the potential for new operating regimes. The study should be submitted
to the Committee no later th&@eptember 30, 2005.

The conference report dhR. 4567(H.Rept. 108774 of October 9, 20043tatal the following:

As discussed in the Senate report and the Coast Guard authorization bill for fiscal year 2005, the
conferees require the National Academy of Sciences to study the role of Coast Guard icebreakers.

The earlier House report ¢hR. 4567(H.Rept. 108541 0f June 15, 2004) contained language directing a similar

report from the Coast Guardther than the National Academies. (See the passage in the House report under the header
ilcebreaking. 0)
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fleet have diminised substantially. Deferred lorigrm maintenance and failure to execute

a plan for replacement or refurbishment of the né&idoebreaking ships have placed
national interests in the polar regions at risk. The nation needs the capability to operate in
both polar regions reliably and at will. Specifically, the committee recommends the
following:

X

The United States should continue to project an active and influential presence in the
Arctic to support its interests. This requires U.S. government polar aebee
capability to ensure yeaound access throughout the region.

The United States should continue to project an active and influential presence in the
Antarctic to support its interests. The nation should reliably control sufficient
icebreaking capality to break a channel into and ensure the maritime resupply of
McMurdo Station.

The United States should maintain leadership in polar research. This requires
icebreaking capability to provide access to the deep Arctic and toeveeed waters
of the Antarctic.

National interests in the polar regions require that the United States immediately
program, budget, design, and construct two new polar icebreakers to be operated by
the U.S. Coast Guard.

To provide continuity of U.S. icebreaking capalsij the POLAR SEA should remain
mission capable and the POLAR STAR should remain available for reactivation until
the new polar icebreakers enter service.

The U.S. Coast Guard should be provided sufficient operations and maintenance
budget to support aimcreased, regular, and influential presence in the Arctic. Other
agencies should reimburse incremental costs associated with directed mission tasking.

Polar icebreakers are essential instruments of U.S. national policy in the changing
polar regions. Taensure adequate national icebreaking capability into the future, a
Presidential Decision Directive should be issued to clearly align agency
responsibilities and budgetary authoritiés.

The Coast Guard igéaecedl| IOMh@O0OpPRE€Lt hapndtthat th

pol ar
ensur
U. S.

Guard
t hose
i cebr

e (

Guafiéd working closely with interagency partners
policy that identifies broad U.S. interest
e adequat e fmarihteirmd hprsees e mdertecst s. Il dent i f
nati onal interests in these regions should
] capability ahhe rGocautrxteatr ed ua hiieemfeinlt Isawi ng
broad U. S interests and priorities are io¢c
eaking fleet should ®Bé maintained in an ope

76 National Research CouncRplar Icebreakers in a Changing World, An Assessment of U.S. N&adkington,

2007, pp. 2.

7T Coast Guard point papprovided to CRS on February 12, 2008, and dated with the same date, providing answers to
guestions from CRS concerning polar icebreaker modernization.
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AppendixC. / 2" WO WO EDOI

This appendi x presents addition®®B€bachkgramnd i nf
2U00EUVawlOi wruUOoE®RDI WHELHIIWRHEODUUDOOU
7TDE&Hshows requested andP®C op rdarg rdahmef uGmdisrnt g Guaarr dt

budget s@ibmimesicoand PECi pmniomftahnh eEXad0OnL ssi on t hr ouc
FY2@ ubmi.ssi on

Table C-1.Funding for Acquisition of New Polar Icebreaker Under FY2013  -FY2020
Budget Submissions

(millions of theryear dollars)

FY FY FY FY FY FY FY FY FY FY FY FY 5-year

Budget 13 14 15 16 17 18 19 20 21 22 23 24 total
FY13 8 120 380 270 82 860
FY14 2 8 100 20 100 230
FY15 6 4 100 20 100 230
FY16 4 10 2 100 50 166
FY17 150 O 50 150 430 780
FY18 19 50 150 430 300 949
FY19 750 125 385 345 200 1,805
FY20 35 nla nla nla n/a n/a

Source: Table prepared by CRS based on Co@siard FY2013-Y2@0 budget submissions.

Notes: For each line in the table, the first figure shown (e.g., $8 million in the case of the FY2013 budget) is the
amount of funding that was requested for that fiscal yAatual funding figures for FY20EX 20D are different.

The reductionvegpapr dogndmmgdf dDr a new p-ol ar i cebr
FY2016 budget subDnb&Hsppear shownhawe bealn rel atec
reduction in the annual GAauquii,nigl®dneavterlusc tiino nt,h ea nQc
| mpr oveA@&mlcsc untt hose budget subbE&tsi Pmi athatoi s
the release ofs tSheetldmiieri slt,r @v0aledn, t @ sddritdaisende ¢ t ,
annual fundiAlCkdbtevahs wepreteheot increased from tt
budget s u thnei bsrseiveaknedr.d b e, essentially, an unfunde
at an April 28, 2015, hearing on Coast Guard r es
At mosphere, Fi sheri es, and Coast Guard subcommi't

Tr antsaptoiron Committee, Ada&ormana nRlawmlt DU k urhfet ,Cotalsd
testified that

by reactivatingPolar Star, we have purchased up to 10 years of decision space to
recapitalize our icéreaking fleet. Two of those years have expired. And white
exploring several options to reconstitute our nalidfeet of icebreakers, | will need
topline relief[i.e., an increasejn my acquisition budget to make this requirement a
reality.”

78 Prior to FY2019, the PC&I account was called the Acquisition, Construction, and Improvements (A@&itacc
7 Source: Transcript of hearing.

Congressional Research Service 47



Coast Guard Polar Security Cutter (Polar Icebreaker) Program

Table C-2.Funding in Procurement, Construction, and Improvements (  PC&l)
Account in FY2013 -FY2020 Budgets

(millions of dollars, rounded to nearest tenth)

Budget  FY13 FY14 FY15 FY16 FY17 FY18 FY19 FY20 FY21 FY22 FY23 FY24 Avg.

FY13 1,217.3 1,4295 1,6199 1,643.8 1,722.0 1,526.5
FY14 951.1 1,195.7 901.0 1,024.8 1,030.3 1,020.6
FY15 1,084.2 1,103.0 1,1289 1,180.4 1,228.7 1,145.0
FY16 1,017.3 1,125.3 1,255.7 1,201.0 1,294.6 1,178.8
FY17 1,136.8 1,259.6 1,339.9 1,560.5 1,840.8 1,427.5
FY18 1,203.7 1,360.9 1,602.7 1,810.6 1,687.5 1,533.1
FY19 1,886.8 1,473.0 1,679.8 1,555.5 1,698.5 1,658.8
FY20 1,234.7 n/a n/a n/a n/a n/a

Source: Table prepared by CRS based on Co@siard FY2013-Y2@®0 budget submissionBrior to FY2019,
the PC&I account was called the Acquisition, Construction, and Improvements (AC&l) account.

For additional discussion Rrfodturee mesrmstue ©dn gthreu d t
| mpr ov ePrerbitc o(u MISSHY & e [Bel ow are some additional
the budget submissions since the FY2013 submissi

%81 Yht w2UEOPUUDOO

ThAedmi ni sEk¥aPblluodhgeabmi ssi on initiated a new proj e
construction of a new polar icebreaker, and incl
acqui siti olmDE®RMHO ¢eheughipr (al most enough to fully
new polar icebreaker. (Any remaining needed func
perhaps also FY2019, -ywhairc hwiwedroew bodfg etrthde tFhYe2 Of1li3v eb
submission.) The submission stated that DHS ant.i
shiwdi thin theophiexe. fiveg F¥E2A0E8) anfivitdokinng del i v

deca(die e. , by 2023) .

%81 YKwWw2UEOPUUDOO

The Admoidsi FtYyRr®&tli4 budget s ubyrdasrsifonndiedgs cfeadr tah en d
icebreaker (7TODE®BDBaD 7d % | ri eochu ((t i o rh ef rFoYn2 Otlh3e bfuidgyuert e
s ub midsbsuitonst i | | stated that DHS anticipated awar
fiwi t hin theopexe. foBly F¥20§8) .

80U.S. Department of Homeland Securiéynnual Performace Report, Fiscal Years 202013 p. CGAC&I-40
(PDF page 1,777 of 3,134).

81 Department of Homeland Security, United States Coast GEiahl Year 2014ongressional Justificatignp. CG
AC&I-32 (PDF page 204 of 403).
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%81 Yk w2 UEOPUUDOO

The Admi i Ftyr&tliSomdudget s ubyneiasrs ifounn dmamgnwfap onleadr f |
icebreaker «DE®@B30 bmitl Idii@dn not state when a cons:
mi ght be awardeg, aboeatithe ofméngaiohtthe project

%81 Yht w2UEOPUUDOO

The Admi i FtYyr®&tlibomudget submission, submitted 1t
reducegaeafri faanding for a new pol aDE®Koeabnr eaker f u
81% reduction from the figdaediagahe &iYQ@0n&t bsda
construction contract for the shiapomitghthebd iawear
of the® project

On September 1, 2015, t he White House
by President Obama indicating that the Administr
point over ®Bhédepast edwacyeasi tion of a new pol ar
this had been B8Thhaen gneedw!ltyo aFnYn200u2n0c.ed constructi on

a tywoar acceleration from the pr eviyoeuasrl Jd eufneprurba i
from the FY2018 date implied in the FY2013 and F
states t t the Mdmini pt aani og Wikl cahs®dructi on
beyond t one that the Obamial Admgni st FE2020. pr

a
e
y 13, 2016, tihientComddd Guarho lad naoru nicreddu ¢
a
e

i ssued a f

h
h
On Janu

ar
PSC pr,ogro
shipbuild

bhyo waodn e mebeettiwvnegesn t he Q@oaspeGuawvd and
rs ,andasthhhgp tGmdscthgyei s g marflet thesear clt

82 Department of Homeland Securitynited States Coast Gualiscal Year 2015, Congressional Justificatign CG
AC&I-42 (PDF page 196 of 474).

83 Department of Homeland Securitynited Sates Coast Guarijscal Year 2016 Congressional Justificatign CG
AC&I-36 (PDF page 202 of 518).

%The White Ho uPRresidentfDBama AnnoBrites &léw Investments to Enhance Safety and Security in the
Changing Arctic 6 Sept e mb e red $eptenthér 22,2015, latpse/venwsvsvhitehouse.gotie-pressoffice/
20150901 fact-sheetpresidertobamaannouncemewinvestmentenhancesafetyand Regarding icebreakers, the

fact sheet states the following:

Accelerating the acquisition of new Coast Guard icebreakergfter World War Il, the United

States Coast Guard had seven icebreakers in it8 ffeat under the U.S. Navy and three under the
U.S. Coast Guard. Today, the United States technically has three icebreakers iditlfieeter

the command of the U.S. Coast Guard. However, when age and reliability are taken into account,
the fleet is down tehe equivalent of two fully functional icebreakers and only one hdaty
icebreaker. Russia, on the other hand, has forty icebreakers and another eleven planned or under
construction.

The growth of human activity in the Arctic region will require higahgaged stewardship to

maintain the open seas necessary for global commerce and scientific research, allow for search and
rescue activities, and provide for regional peace and stability. Accordingly, meeting these
challenges requires the United Statesdwatbp and maintain capacity for yeaund access to

greater expanses within polar regions.

That is why the Administration will propose to accelerate acquisition of a replacement heavy
icebreaker to 2020 from 2022, begin planning for construction ofianditicebreakers, and call on
Congress to work with the Administration to provide sufficient resources to fund these critical
investments. These heavy icebreakers will ensure that the United States can meet our national
interests, protect and manage oatumal resources, and strengthen our international, state, local,
and tribal relationships.
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prog®%Tahne. i ndustry day was hel-dmoe Mae¢chny8, b20 we
t he Coast Guard and industr y31lo,f fwictihalisn dwesrter ys cfhee
be submittedartd ky eAgoialst5,Gu2016.

%81 YA wW2UEOPUUDOO
The Coa&Gt pGowupowmded FY28&150u dgpérioicouergeuneesntdr faundi ng

new pol ar. iThebrfeaglere of $150 million included $
l ine of t he ACoguwsits iGuiao d, Constructi on, and | mpro
milliwa tmhedded in the personnel a¥WHBhenanagement
Coast GGUarrkdYR2 D 2 1y efairveCapi t al l nvesameaot aPl ah $T8E
mi |l | ipommcium e mefndr faunmdewmgpol ar i7/0DEBHbBak &4d50As show
million requestddaef dr rBEY2 @iad owur ¢ merndegmieenshtddodi g

(not just projected for a future fiscal year) foc

%81 YhWw2 UEOPUUDOO

The Coa®t pGuwamnd euwdd gFeYt2 Orle8q ube s tperdo c$ulr9% mmeifnid k ifaunn diinn g
new polar i cebreaker and i nclyuwedaes pee rtiootda |F Yo2f0 159 4
FY2022. The Coast Guard states that

This request supports activities to complete and release a Requesifosdt (RFP) for
Detail Design and Construction in FY 2018. Specifically, this funding supports program
wide activities including open water and ice tank model testing; review of Industry Studies
contract deliverables; Integrated Program Office (IPO) &hip Design Team (SDT)
support; logistics and integration development for government furnished information and
equipment; and additional modeling efforts to inform the evaluation and source selection
process for the Detail Design & Construction RFP....

Currently, the Program is maturing the system specification, developing the RFP for Detall
Design & Construction, and completing required documentation to transition to the
i Obt ai nplanped farsealy FY 2018. In July 2016, the Coast Guard estabbshed
Integrated Program Office with the Navy to continue efforts to accelerate the construction
timeline and leverage the expertise and best practices from shipbuilding programs in both
services. Based on this collaboration and lessons learned by the NaBrogram was

able to significantly mature the acquisition approach with the incorporation of Industry
Studies to identify solutions to minimize cost, schedule, production and technology risks.
Industry Studies are focusing on leveraging industry pelispecexisting vessel designs,

and use of mature technology to inform the iterative development of the Heavy Polar
l cebreaker system specification. Future AObtaino
contract for Detail Design & Construction for the he@ojar icebreake?®

85 AUSCG Polar Class Icebreaker Replacement Praggram acc e s s e d J atipav/awwfbobhdihdexz9 16, at
opportunity&modeformé&id=a778c49349¢c443d2658666e19cc100&mhecore&tabmodetist& =.

%fHeavy Polar I cebreaker I ndustry Enrhtpa/gvevmscomil/ Acti vities, 0
ACQUISITION/icebreakethdustry_Day 031816.asp

87 Department of Homeland Securitynited States Coast Guaiiscal Year 2017 Congressional Justifiica, pp.
CG-AC&I-28 and CGAC&I-47 (PDF pages 170 and 189 of 407).

88 Department of Homeland Security, U.S. Coast Guaistal Year 2018 Congressional Justificatiamdated but
released May 2017, pAC&I-50and AC&I-51.
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%81 YUNwWw2UEOPUUDOO

The Coa®t pGowpowmded FY20175m dddgetn rienq wpeasotcaud edne n t
the PSCapdo gdea mt wde | of $1, 8¢=% ami Ipleir® m do Wwerr2 0tlh e

FY2®Phe rEquem®itl | itohne fRRSCwpsogr amt e change to the
budget that is notFYROHMUEidretdi fiinc £toiacn dGauauwmdent s
printed prior to the change. I n those earlier dc
FY2019 showsias $20 hmir than $750 million, and t |
in the GpaBC€C&IGuacdount was correspfoingdimglogf $720
$1,886.8 mi FrDE®H shown i n

%81 Yl Yw2UEOPUUDOO

The Coa®t pGwpowmded FY2020 budget requests $35 mil
PSC program, which i s e o ugyh2 0t200 cgooweesr ntnteen t P $C opgr
managemdrt. coO
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~

Appendix D. %UOCEDOT w+"l o/( W wbEOOW O U

This appendi x presents addiottihen Llo a@its Gwsagidon of
Procure@emstructi onpPC&hd Klogoanements (

YI UYDI P

The Coast Guard hasPCt&d s taicfaoealdetvtedd to fif luanlma unttgo & T kb 2
billiodt paeprp rycrexairmat e average annual funding | eve
FY2015, and FY2016 b udg7dtE&3sdumbonuil sds inmoankse, ias dsihfadfwnc
fund various Coast Guard acquisition projects, i
i mprovements to Coast Guard shore |iOtahdmei ons.
Patr ol GPWCsatterasn (eventual ®Irfateaof ORO @est syeracughl
million, procuringPCG&ccORGs pér apeoat A dnllion

year would | eave about $200 miPC&Iloun dteod $400 mi | |
progr ams.

SinceC@ad4?, Guamave Elidaen ags more regul arly what tF
infregeamyégrsn that exedbéutviamrg otutse aCaaistsi Gu aornd p
and on a timely P&&acsc owoautlfdu ordebodu iirne ctohne ng year s
about $2 billion per year. Statements from Coast
someti mes put this figure as high as about $2.5

4UDPOT wr BMUGEDOT w+1 YT OUWEUWE @@ UDPET wi OUL
%UOEDOT w+l YI OU

In assessing future funding | evels for executi ve
or predict that the figure in coming years wil/l
years. While thiscaletahod plaanbiengfvahnhaéytfior an
Guard, which goes through periods with | ess acqgl
more acquisition of major platforms, this approc
forPC&lkccount .

More important, in refatitan etgouasa idrt@aicrhi nogg Qoonvger
including the preservation and use of congressic
assumes or predicts t leatblfeutpwrsa ffumdiimg |l ewell s v
artificially narrow view of congressional optior
Congress of agency in the exercise of its consti

t he compodsertailons poefn dfieng.

/| EU0w" OE

UUw&UEUEwW2U0EUI ObpUOED EOWYIWLIT @
At an Octob
M

er 4, 2011 rhaejacr nagc powi gihtei cCro aprt o dGrualr
Guard and aritime Transportati on srudstormumd tturee
Committee, the following exchange occurred:

89 Prior to FY2019, the PC&I account was called the Acquisition, Construction, and Improvements (AC&I) account.

% For more on the OPC program, $8RS Report R4256oast Guard Cutter Procurement: Backgrowamtl Issues
for Congressby Ronald O'Rourke
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REPRESENATIVE FRANK LOBIONDO:

Can you give us your take on what percentage of value must be invested each year to
maintain current levels of effort and to allow the Coast Guard to fully carry out its
missions?

ADMIRAL ROBERT J. PAPP, COMMANDANT OF THE COAST GUARD:

| think I can, Mr. Chairman. Actually, in discussions and looking at our bédget d | 6 | |
give you rough numbers here, what we do now is we have to live within the constraints
t hat weaderagingtalgoet 81.4 billion in acquisition money each year.

I f you |l ook at our complete portfolio, the things
shore infrastructure that needs to be taken care of, when you look at renovating our smaller

icebrealk r s and other ships and aircraft that we have
that it would really take close to about $2.5 billion a year, if we were to do all the things

that we would like to do to sustain our capital plant.

So I d6m justehdkefaamwyobhaerhagency her e, as that

given a top line and we have to make choices and tradeoffs and basically, my tradeoffs boil

down to sustaining frontline operations balancin

CoastGuar@and t hereds where the break is”™ and where we
An April 18, s2@it2d bhegfeht owi ng:

If the Coast Guard capital expenditure budget remains unchanged at less than $1.5 billion
annually in the coming years, it wiksult in a service in possession of only 70 percent of
the assets it possesses today, said Coast Guard Rear Adm. Mark Butt.

Butt, who spoke April 17 [2012] at [a] panel [discussion] during the Navy League Sea Air
Space conference in National Harbor, M@dh@&ed Coast Guard Commandant Robert Papp
in stating that the service really needs around $2.5 billion annually for procur&ment.

At a May 9, 2012, hizapiogooseadth¥2Cbashudgatr dbef o
Security subcomnpprtoeper ioaft itohnes SGonnaniet iKke e, Admi r al
gone on record saying that | think the Coast Gue
procur emegntt of wnddftaopy tdaol ipzreoped® recapitalizati on.

At a May 14, 2013, ©bbeagrriopepserd tFhve 0Qdla dtud@edar d e f

Security Subcommittee of the Senate Appropriatioc
foll owing regarding the differ enateh eéorettwlheaem ahbaovu tr
$1.5 billi oRCg&dercoyenar: in the

9% Source: Transcript of hearing.

2David Perera, #fAThe EiereceldmeldhdSaauriy.chmspril 8802012 nakcesaed July 20,
2012, atttp://www.fiercehomelandsecurity.costérycoastguardshrinking201204-18.

93 Source: transcript of hearing. Papp may have been referrnegntarkshe madeo the press before giving his annual

state of the Coashuard speech on February 23, 20h2yhichreportedly stated that the Coast Guard would require

about $2 billion per year iprocurement fundingp fully replace its current asse(SeeAd am Benson, f@ACoast Gua
Cut backs Wil | NerwishtBuletin, Bebrdary 230 20K, adcessed May 31, 2012, at
http://www.norwichbulletin.com?113849214 X oastGuardcutbackswill -cost1-000jobs S e e atlGsam fiCoas
Leader Cal | s NilitaryFedicomdg-ebBiary 24,2018, accessed May 31, 2@12,

http://militaryfeed.condoastguardleadercallsfor-moreships5/;, Associ ated Press, fACoast Guard
f or Ne wTh&bg.cppgvaroh 10, 2012, accessed May 31, 2Gitaitp://www.thelog.can/SNW/Article/Coast
GuardCommandantCallsfor-New-Shipsto-ReplaceAging-Fleet Mi ckey McCarter, AfiCongress Poi

Guard More Money ThanHSedgyugVayl6, @012, accessedMay3Q, P2, 0
http://www.hstoday.u$bdcusedtopicstustomsimmigrationsingle-article-pagetongresspoisedto-give-coastguard
moremoneythanrequestedor-fy-2013.html) See al so Al nterview, Adm. Robert Papp,
C o mma n dDefense,NewdNovember 11, 2013: 30.

Congressional Research Service 53



Coast Guard Polar Security Cutter (Polar Icebreaker) Program

Well, Madam Chairman, $500 millidna half a billion dollar8 is real money for the
Coast Guard. So, clearly, we had $1.5 billion in the [FY]13 budget. It doesn't get everything
| would like, but iBy it gave us a good start, and it sustained a number of projects that are
very important to us.

When we go down to the $1 billion level this year, it gets my highest priorities in there, but
we have to either terminate or reduce to minimum order quarittiedl the other projects
that we have going.

If we're going to stay with our program of record, things that have been documented that
we need for our service, we're going to have to just stretch everything out to the right. And
when we do that, you canhorder in economic order quantities. It defers the purchase.
Ship builders, aircraft compani&ghey have to figure in their costs, and it inevitably raises
the cost when you're ordering them in smaller quantities and pushing it off to the right.

Plus, italmost creates a death spiral for the Coast Guard because we are forced to sustain
older assets older ships and older aircraftwhich ultimately cost us more money, so it
eats into our operating funds, as well, as we try to sustain these older things.

So, we'll do the best we can within the budget. And the president and the secretary have
addressed my highest priorities, and we'll just continue to go éndhean annual basis
seeing what we can wedge into the budget to keep the other project8igoing.

At acMal2, 2014, heas imgopos et eFCD2@ED Bwdgat bef

Homel and Security subcommittee of thetHd®
the following:

ese Appr

Well, thatés what we've been-yesplanuhpgapitaling wi t h, as

investment plan, is showing how we are able to do that. And it will be a challenge,
particularly if it sticks at around $1 billion [per year]. As I've said publicly, and actually, |
said we could probabdyI've stated publicly before thave could probably construct
comfortably at about 1.5 billion [dollars] a year. But if we were to take care of all the Coast

Guardbdés projects that are out there, i ncl

care of the Yemen [sic: inland] veas is approaching 50 years of age, as well, but | have
no replacement plan in sight for them because we simply can't afford it. Plus, we need at
some point to build a polar icebreaker. Darn tough to do all that stuff when you're pushing
down closer to 1ibion [dollars per year], instead of 2 billion [dollars per year].

As | said, we could fit most of that in at about the 1.5 billion [dollars per year] level, but
the projections don't call for that. So we are scrubbing the numbers as best%e can.

uding sh

At acMa 24, 2015, heas impgopos et eFCD2@E6 Bwdgat bef

Homel and Security subcommittee of the Ho

use Appr

Zukunft, Asdnducade sPsagprp as Co mmasntdaatnetd otfh et hfeo | Q oocawsitr

| look back to better years in our acquisition budget when we diathacquisition budget

ofd of $1.5 billion. That allows me to move these programs along at a much more rapid
pace and, the quicker | can build these atratié production, the less cost it istle long

run as wel | . But therebs an urgent need
timely and also in an affordable manner. But to at least have a reliable and a predictable
acquisition budget would make our work in the Coast Guard musibre8ut when we

see variances &fof 30, 40% over a period of three or four years, and not knowing what
the Budget Control Act may have in store for us going on, yes, we are treading water now

94 Transcript of hearing. The remarks were made in response to a question from Sen. Mary Landrieu.
9 Transcript of hearing.
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but any further reductions, and now | &rham beyond asking fchelp. We are taking on
water

An April 1Bep20thet aAn@admpiansgi s added)

[Then]Coast Guard Commandant Adm. Paul Zukunft on Wednesday [April 12] said that
for the Coast Guard to sustain its recapitalization planpachtions the service needs a
$2 billion annual acquisition budget that grows modestly overtime to keep pace with
inflation.

The Coast Guard needs a fipredictabl e, reliableo
need 5 percent annual growth to our operatis and mai ntenance (O&M) acc
Zukunft told reporters at a Defense Writers Group breakfast. Inflation will clip 2 to 3

percent from that, but fAat 5 percent or so it put
SO0 you can execute, soyoucan btilth e f or c®®6, 0 he sai d.

I n an interview p,ubZulsitelide ofna(lidHdopd ankgi s2@dded)

We cannot be more relevant than we are now. But what we need is predictable funding.

We have been in over 16 continuing resolutions since 20d€ed stable and repeatable

funding. An acquisition budget with a floor of $2 billion. Our operating expenses as |

said, theydve been funded below the Budget Contro
5 percent annualized growth over the next fivargeand beyond to start growing some of

this capability back.

But more importantly, we [need] more predictable, more reliable funding so we can execute
what we need to do to carry out ®the business of t

9 Transcript of hearing. The remarks were made in response to a question from Rejulberson.

Cal vi n BZukusfewakte$ Billiofi Baseline Acquisition Budget; Sustained Growth In O&M Funding
Defense DailyApril 13,2017: 1.

98BI il hiervieawvr Adm. Pdul Zukunfbemands Coast GuaRkespect Defense Newslune 1, 2017.
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AppendixE. & Ul EJw+ EOI Uw( EI EUI EOI UU

This appendi x provides a GhrGredatdilsazkiss iione mrfe d kbhe

The Coa®Gt cGuamrdat Great Lakes icebreaker fl eet C
X one heavyd Maccekbifnédavk3BOr) , faooz24 G hi p di splacing 3,
tons;

si4dbBayl ass icebreaking tugs displacing 662

t wo -f2o2050 nicdears s seagoing buoy tenders displaci
each that have a |%ght icebreaking capabilit"

Al t hdMagkiimaweferred to as &eaieyavtyhii < eibnm etakreae it
used in the contextdoMackiGrmavinutbhkbeargeebapsdkhag r

icebreaking capability t h%Nadkiewaw dhhobdot hBowsher
gualify as a heavyupblamaiktebraalehasamutch | &sm
than a heavy!® ol ar icebreaker.

Coast Guard officials have stated that they do r
icebreakers -asrmnacgqgiesit inearsnseesds mdmt ,s utphpeoy tc iotf

capabilities of the current Great Makkisndw ebr ealk
(which entered service in 2006), -beewmktcagltilgsenx
that is desi gneedi rt os earéith k5 Cgevamdin tGo etah Lakes

icebreaking capabilities. A 2016 Coast Guard rep

mi ssi @danhetfaokl owi ng:

The current mix of heavy and medium [Great Lakes] icebreakers is capab&naging

priorities and requests for icebreaking in Tier 1 and 2 waterways. When a severe ice season
stresses Coast Guard asset capabilities, the existing agreement and partnership with Canada
fills the capability gap and brings in extra heasgbreakng resources to manage the ice....

[T]he 2014 and 2015 ice seasons were-g&4r anomaly, consuming almost twice as many
cutter resource hours as in any other year since 2005.

®This appendi x i s ada pGreatdakbslogbreakens eo ns edfieRSnTesdnmonyi t | ed i
TE10030,Icebreaker Acquisition and the Need for a National Maritime StrategyRonald O'Rourke

WsSour ce: U. S .Nintd 6east Guar® DistrictdUnitsoif accessed November 19, 2018, at
https://www.atlanticarea.uscg.mil/Atlantirea/Units/District9/Ninth-District-Units/. A total of 10 cutters are

assigned to the Ninth District, whichrissponsible for th&reat Lakes, the Saint Lawrence Seaveay parts of the

surrounding state§he tenth cutter assigned to the Ninth District is afb@® inland buoy tender whose primary

missions do not include icebreaking.

101 At continuous speeds ofkhiots,Mackinawcan break ice up to 32 inches thick, the-td@ icebreaking tugs can
break ice up to 22 inches thick, and the-22% seagoing buoy tenders can break ice up to 14 inches thick.

12As discussed earlier in this r epodtheopetatioeaPolanStasatd Guar dos t w
the nonoperationdPolar Seaare 399 feet long and displace about 13,200 tons BPatdr. Starcan break ice up to six

feet (72 inches) thicat a continuous speed of 3 knots. The Coast Guard statddatiedhawis equivalent to the

Canadian Coast Guard stBamuel Risleya Great Lakesomeported icebreaker and buoy tender that Canada

classifies as a light icebreaker in a comparison condwatoss its entire icebreaking fleet, including its Arctic

icebreakers.|.S. Coast Guard;reat Lakes Icebreaking Mission Analysis, Fiscal Year 2016 Report to Congress

August 30, 2016p. 5.)

103 For more on this service life extension work, see U.S. Coa& u miSehvice Viessel Sustainment Program

accessed November 19, 2018htps:/ivww.dcms.uscg.mil/OuOrganization/Assistantommandanfor-
AcquisitionsCG-9/Programs/SurfaeBrograms/IrServiceVesselSustainmenProgram/
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The Coast Guard cannot reliably predict the economic impact of maintainingearsiagly

Great Lakes icebreaker. Additionally, given the extreme conditions when ice coverage
exceeds 90 percent, it is not clear that shipping delays would be significantly mitigated by
an increase in icebreaking capability. Delays can be associatedevattakfactors such as

slow transit speeds, availability of pilots, and simultaneous and competing demand signals
for icebreaking services across the Great LaKes.

The Coa®t pGsatdon notwithstanding, some Members
epressed interest in the pdassArbeialti tLya koefs bioclesbtreerai
by procuring a second icebreakerMadkihnazwpabilit:i
Interest in this option ®&shdrde i-2n0f108r,c endh i bcyh tfheea twui
particularly high | evel s®pblieicemmiotvtee@agree por tt hlea
reqguiringuohedaltoast Guard report to®™Congress i :
Anot her examBRI0e difrsiatntheecBtiioonndo Coast Guard Aut hori
(S. /R.410.-2 8Af5 December wiait ©301s8& ol | owi ng:

SEC. 820. Great Lakes icebreaker acquisition.

(a) Icebreaking on the Great Lalé&d-or fiscal years 2018 and 2019, the Commandant of

the Coast Guard may use funds made available pursuant to section 4902 of title 14, United
States Codeas amended by this Act, for the construction of an icebreaker that is at least
as capable as the Coast Guard Cutter Mackinaw to enhance icebreaking capacity on the
Great Lakes.

(b) Acquisition pland Not later than 45 days after the date of enactment sfAbi, the
Commandant shall submit a plan to the Committee on Commerce, Science, and
Transportation of the Senate and the Committee on Transportation and Infrastructure of

104.S. Coast Guardsreat Lakes Icebreaking Mission Analysis, Fiscal Year 2016 Report to Congyugssst 30,
2016, p. 11. The report was required 8yRept. 114680 f June 18, 2015, the Senate Appropr
report onS. 1619 the Department of Homeland Security Appropriations Bill, 2016 (see page 75).

105 Although interest in procuring a second heavy Great Lakes icebreaker was reinforced by héghf ieeetoverage

in the winters of 2012014 and 2012015, interest in Congress in procuring such a ship dates back further than 2013.
See, for exampley.R. 17470f the 111" Congress, théSreat Lakes Icebreaker Replacement, Adtich was introduced

on March 26, 2009, reported by tBemmittee on Transportation and InfrastructomeApril 21, 2009 id.Rept. 111

81), and agreed to by the House by voice vote on April 27, 2009. A similaBblll)24 was introduced in the Senate

on May 12, 2009.

106 5 Rept. 11468 stated the following:
GREAT LAKES ICEBREAKING CAPACITY

The Coast Guard is required by law to maintain a heavy icebreaking capability on the Great Lakes

to assist in keeping channels and hestapen to navigation in response to the reasonable demands

of commerce to meet the winter shipping needs of industry. The Committee is concerned that the
Coast Guard does not possess adequate capacity to meet its statutorily required icebreaking mission
on the Great Lakes, with negative consequences to the regional and national economy as well as to
the safety of | ocal communities. While the Committee f
Life Extension Project for its nineessel 14&oot icebreakingugs as part of the 18ervice Vessel
Sustainment Program, it notes that additional assets may be necessary to successfully operate in the
heavy ice conditions often experienced by the Great Lakes. The Committee directs the Coast Guard
to undertake an updad mission analysis study to determine the assets necessary to effectively

carry out its icebreaking requirements on the Great Lakes, including consideration of a second

heavy icebreaker for the Great Lakes, consistent with the capabilities of the Mackireaw

updated mission analysis should factor in recent historically high levels of ice coverage and the
economic costs of reduced Great Lakes shipping associated with maintaining only one heavy
icebreaker. The updated mission analysis shall be submitted @ommittee not later than 180

days after the date of enactment of this act. (Page 75)
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the House of Representatives for acquiring an icebreaker described in subsertods (a
(b). Such plan shall include

(1) the details and schedule of the acquisition activities to be completed; and

(2) a description of how the funding for Coast Guard acquisition, construction, and
improvements that was appropriated under the ConsetidAppropriations Act, 2017
(Public Law 11531) will be allocated to support the acquisition activities referred to in
paragraph (1)

An examination ofMgaolicudeeneNaticosalsts $ocence Foun
capabl e r®islkwnlrioegusbicpanographic research ships |
OPCs suggesMasc kti-hknhazw d hewvy Great Lakes icebreake
mi ght have a design and construction cost bet wee
i texact capabilities and ¥hhre adceguiign tp d@dmt isdm ad fe gt

107|n addition, Section 819 &. 140P.L. 115282 states the following:
SEC. 819. Acquisition plan for inland waterway and river tenders andlasy icebreakers.

(a) Acquisition plard Not later than 270 days after the date of the enactment of this Act, the
Commamnlant of the Coast Guard shall submit to the Committee on Commerce, Science, and
Transportation of the Senate and the Committee on Transportation and Infrastructure of the House
of Representatives a plan to replace or extend the life of the Coast Gutad iird@nd waterway

and river tenders, and the Belass icebreakers.

(b) Content®) The plan under subsection (a) shall incidide
(1) an analysis of the work required to extend the life of vessels described in subsection (a);

(2) recommendations for whicif any, such vessels it is cost effective to undertake alghip
extension or enhanced maintenance program;

(3) an analysis of the aids to navigation program to determine if advances in navigation technology
may reduce the needs for physical aids wigadion;

(4) recommendations for changes to physical aids to navigation and the distribution of such aids
that reduce the need for the acquisition of vessels to replace the vessels described in subsection (a);

(5) a schedule for the acquisition of vesselgeplace the vessels described in subsection (a),
including the date on which the first vessel will be delivered;

(6) the date such acquisition will be complete;

(7) a description of the order and location of replacement vessels;

(8) an estimate of theost per vessel and of the total cost of the acquisition program of record; and
(9) an analysis of whether existing vessels can be used.

108 Source: CRS analysis of cost per weightNtackinaw(adjusted for inflation)Sikuliag new NOAA oceanographic
reseach ships now being procured, and OPCs.

Some press reports in 2015 and 2016 cited a cost of about $200 million for a new heavy Great Lakes icebreaker. (See,

for exampl e, Tendcd rSepaaknegrl efro,r At AFaNroBCertairt DdiraitkreesPpessl t 6

August FrozerZd@nimbBree: Gieat Lakddusinessedleed aNew Icebreaker Bittsburgh PosGazette

August 17, 2 0 1 Ball fofTAocticticeb& pkar€oylt Hurt GreafiLakes Detroit Free PressSeptember

1, 2015; Bngbess @itharisesNew | ¢eliteaker for Great Lakesbimes Herald (Port Huron, M))February

3, 2 DaskéqrceCalls Anew forMore Great LakekcebreakersSecond PoeSizedLock, Brofessional Mariner

February 17, 2016 [the article states that it prisstivetext of a news release from the Greakés Maritime Task

Force]l].) An opinion column in 2016 IstintereCdeatdakdShigpng e of $240
Necessary®Sandusky RegisteFebruary 18, 2016.)

The Great Lakes Maritimeals k For c e, an or ga wasmantded m 4992 imToledo,Ohigtbe s t hat it
promote waterborne commerce and related industries on the GreabLakes e e Gr eat Lakes Mari ti me T
AAbout Us, 0 acces s ehttp:/MWemgenthdrggaboytiZstates in2it® ahrdual repott for 2017 that a
second heavy Gr eigprojetten ko eost $248 railbon@0a{kAanual Report of Great Lakes

Maritime Task ForcePDF page 3 of 6, accessed November 26, 2018tpat/www.glmtf.org/wp
content/uploads/2018/05/208hnuatReport.pdf ) The same fi gur e iamuacréportfad i n t h
2016. The organizationés annual report for 2015 cited a fi
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cost mightMbekisddwcgd bf the design of some ot h
to be used as the parent deshgn. wbegehdhadgodnt ht
selected to build the ship, the construction tir
|l ess than that of a new heavy polar icebreaker.
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Ronald O'Rourke
Specialist in Naval Affairs
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